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Abstract of JP2002231628 
PROBLEM TO BE SOLVED: To provide a 
method capable of easily forming a 
polycrystalline or single- crystal silicon 
semiconductor thin film which is high in quality 
and large in area, at a high crystallization rate at 
a low cost and a device of executing the method. 
SOLUTION: When a polycrystalline (or single- 
crystal) semiconductor thin film 7, such as a 
polycrystalline silicon film having large grain 
diameters or the like, is formed at a high 
crystallization rate on a substrate 1 or a 
semiconductor device equipped with a 
polycrystalline (or single-crystal) semiconductor 
thin film 7 formed on a substrate 1 is 
manufactured, a low crystalline semiconductor 
thin film 7A is formed on the substrate 1 and is 
then subjected to a laser annealing process by 
the use of near-ultraviolet rays (UV) and/or far- 
ultraviolet rays (DUV), and the thin film 7A in a 
molten, half molten or nonmolten state is heated 
or cooled so as to promote its crystallization, by 
which the thin film 7A is turned into a 
polycrystalline (or single- crystal) semiconductor 
thin film 7. Thus, a method of forming a 
polycrystalline (or single-crystal) semiconductor 
thin film or a method of manufacturing a 
semiconductor device, and a device for carrying 
out the above methods is realized. 
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^LVi/RrlTAm^m (DUV) u— tP-T^-zPtrlfib 
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(3) 




mts.i&mf^^m\^^mii^mm\c&m^m (uv) x\tyR 

rJzM^^f^ (DUV) if-T::^-/^^tSbT. 

Iff 2 1 S^±tC^*SfBttXfi**£fatt*»*^» 

mt^i&mf^^Bi^^mi^nmic^m^f^ (uv) 
t;^^^^** (DUV) u-'^-T=^-/i^^mvx. mm 

I m^m 3 ] m^m i i: ttiBsm 2 xm i o as 

•r. li*:^13^{t2{r|S®L/c:^Sfeo 
fciSimi^m (UV) Xf^/25:U«SI*i^«ft (DUV) 
lXli2lc:iE«L/c;^ffio 

[If ] fltflE^~1f-tf-i.O 5 

xm^^TP. lf*iIiXH2i;ifE«L/c:^So 

[11*311 1 1 m^i^-'^-T=^-Mcxoxmmi& 
[if 1 2 1 mt^mmzm^xm^(om^m^'f''^ 



«$it5. ff*:til3^fi2*r|S«L^*jSo 

[lt*:^g 1 3 ] tt^iES«:^:l*5^^TFT:t^7:)^■^^^^^^^ 

3?.(i2tCHB^Ufc;^fc 
[li*^l 4] tiil2mixmi:Stllsm2X^t^:J^;5c 
< i:fcwixbf^XSco-#:>fbS®{-J:oTiI«^6^j{c^L 
<filP»:fi^9. H*iglXJi2tci5«brc*j£o 

2f;iK«L;ri*ffio 

[ If 1 8 1 m^^w^^^^mv^nm^. \zm%m 

-if-r:=^-/^^fT9t-^b. ^(0±.mi>^hX\'tT^t^ 
b X J:±±ffi ^ T ® ^ ^{-SfrlS V- if - b'- A 
(mb, ±ffiW^«04|-&-(i. (4 0 0nmW 

t±2tc:f5^Lfc*rSo 

[if*:S2 0 J m^^mk^^\^^m^wnm. x\m^ 

[|f*3®2 1 1 ::^c^ffiSlS+Xti3g«4'-eMIB v-if 

[if 2 2 ] m^T^m:^:^ ^X\^m^7^m^^id :^ 
1 9 {ciE« U5t:^f5feo 



So 

S i,Ge^_^ (0<x< 1) 'CTr^^tl^T'^y^yT 

^ >rw:7 T >^ ^ - ^ ^^-Rt^aStS*^ - ^-^^ ^ ^ 
^Vlffi, Si,C^_, (0<x<l) X*7jk:^iv^T^/l^y 
r:^i^V=^>'':^-^->'m. XJ^Ga^As,., (0<x< 

m^m 1x^2 i-iB® bfc;^?£o 

m^. ^fi. iB«s. m'^tkihi^^co 

5 . if 2 5 {:iiE«c bfd^-^feo 

[ft 2 7 1 y >^^m#mm. y =^ >'^^flc 

ir^';^ (EL) ^^3^e. 7 — K^^ s/ a 

y^-T^^^ (FED) ^^5^^ y ^^se. ^% 
-r^. if;^^iii3ifi2{cie«bfc;^?feo 

TJf K :y^'s$.^m^^^^B^X\t^^^B^^mvm^ 
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SfIia(g:iBi*SStt^«i4^?iKl::i£^^i6^ (UV) 3Z.ti/& 
tKiS^^i» (DUV) If-T^^-zi'SrifiU-C. 

fltllSi&a^S^tt^'^fls^iKlwjfiSl^ife (UV) Xli/S 
O^iS^^ti^ (DUV) V— !f-Tri-/l'«-lifiUr. ^Bt 

fb1ti5.f^i^m (UV) ■X^i./B^.Xf^i&mi^tS^ (DUV) V 



ft 3 8 fCieS LfcSSSo 
[lf*3S4 0] SffKi^-if-tr-i^KSrSfllSSm-ML. 

-if-fc:'-i^^t@etr^LTfl1JfBSW::»bffi>it6l3l;i^3£ 
S«ctc:^U.^MStbS. it*« 3 8 Xt^ 3 9 fc:|E«Lfc 

t;i^L<(^)ili»:^^^tt^. ff*«3 532:ti3 6tCf5« 

ltt*:^4 7 ] tfiHSi^-if-T^-/^;6^^?^ff7K^*X 
lit *«4 9 ] fflfB{g;jKfeStt¥»#:»^-hJ-«SI^ 

— if— T^— /^^^f pt-B^U. -=E:<0±®;&^bX»iT®/6^ 
b X ±® ^ T ® ^ 1^ J- tti 15 1-- - if - tr - A 



3 5X{i3 6{CBE®LfcgSo 

go 

[If Jjt^I 5 3 1 m&7m:^^ ^X\im3^7i^m'^^:if:^ 
-if-T^-/^;55^Ti:>^^S. iS*3l3 53Z:»i 3 6JwIS« 

[If *ii5 5 ] ttit^i&w^^B^^^mi^nm:^'^T^/i'y 

s i ,Ge,^ (o<x< 1) X^^^ti^T'e/uyr^i^ 

S iO^,^ (0<x<l) T*^$tt^T^/^:7 
T^^v^y — 7J0J^, 32.JiGa^A Sj.^ (0<x< 

if Jie^S 3 5 3 6 {CIEg^ Ufc^go 
[If 5 6 ] Mf5^?ls§fBttXfi**SStt¥S<*:»]^ 

« 3 5 32:fl 3 6 t:iSB« bfcSBo 

MJ^. >5^^:^-h\ ffifei. ^a. iB^. m^scm^^o 
fc ^ \z^^fmi^^^\&)mwmmt^^< - ^ 

[if*:^S5 8l v-y 3>'^®*^S^g. 

maiHlK^g, Vy ='>'-y/U'-5^:::^^'i^*»<*:Sg. 
-^l^y^ (EL) ^^^g. ^'^^ 5/>^3 >"r-< 

(FED) Sgg. ^^xff y -^-^^gg. 



[if 6 1 ] munmmm^- h ^mi^^* h ^ >- 

[ if 6 2 1 mm^^m (ottit^mmx nmm^^^ 

[If 6 4 ] m^^nmmmif- h mm^^^ h ^ ^ 

[ft *3S 6 5 1 ttliS^M«]K^ltJiS>^ ^ -/I- Krc ^ 



[lt^*t^6 8 1 — K^^ ^/v-a ;^:7"u>r 

n^'^^B{±y-f ^ m ct o T?g^ $ ttT I ^ 

[is^^s 6 9 1 m^nmf&m^- hmm^^^ h ^ 

[ lt*3® 7 0 1 ^fB3SKI^^5^BB:7 ^ -yp 5: 5^ V/ 

3 lyy"^ :^':fuy{mm(D^-h^\^mLmmtm-un 
[^P^«7>f^^ajfcK!«] 
[ 0 0 0 1 1 

[0 0 0 2] 

Vij^?k(0&m] MO S F E T (Metal-Oxide-Semi 

conductor Field Effect Transistor) "Cfc^^ll^l^M 
O S T F T (Thin Film Transistor = ^Mtfe^^-- 

•vCVD (CVD . Chemical Vapor Deposition=^t;^ 

[0 0 0 31 :7^^X-^CVDj£. iSEECVDfe^lClct 19 
7-1 3 1 0 3 0-^. #M¥9- 1 1 6 1 5 6#-. 4*^ 

5p7-i 1 84 4 3-^{c:;z^e>tts<t5{c, ^tciS^ar^ 

— >'^3?.{i^=^v"^ V^— T::^^/^ (ELA : Excimer 
User Anneal) ^H-T S ^ i: d cfc . ^^tfpi^ !^ ^^IK 

[18 0--1 2 0 cmVv • s e cSSi^^^-^y Tg^Sb 

[0 0 0 41 L;i»^b. yyP^-^CVDmi^X^r^/i-z^ 

l/^^MOS TFT(7^ST-^®bSli> 1 0 0 cmVv • 

t±ig®JlHli^— f4:^O^Ife^'> y 3 ^-MO S T F T Srffi I ^ 
fcLCD (Liquid Crystal Display = 56^ 
^tlX\^^^ (#^^6-2 4 2 4 3 3-§-#^J o ^ 



10 0 0 5] 

SiKSJ^-S-i^-ift^i 0 0 nmSax-fo^o ^(OtcM::. 

^lHli^±. 0iJx.*^5lH]. 3 0my.±t\^X'^^B^-S:^i& 

>^m'itt^nt>ivX^^^o L:6^b. 3i=^ri^-^u-if-m:^J 

m/^j?nm&T^<7:>mmt*^\um\.x^^. m^. imxi 

10 0 0 6] aifi. 1 -9 7 3 5 3-^^t::^6 

4 5 0'-'6 0 0*C. 2^Bg(7)*D«i*Qi 
^fa<fc;^«J«-r5«aE7C9S (Ni. Fe. Co 

^^<DX\ ^mw^8- 3 3 9 9 6 o^-mi,::^hrb^^o 

^:^m. v^-^^^^^Bi^i^v^i^mizm^imzmMLxm 

^ \^-^ytxn^ytxmM i^xmrnytm^^m. b^i^^t 

^^j^m^-^mm^tixi-^^:^'-. x.mmm. ^^^v 
>^v^^t>^ii^x\^t^ < , >m:<D^mw^\k^m 

[0 0 0 7] ^fc. ll^a^:g&i;icJ:5^^S>'y ='>'M 

OSTFTOSifcT^fl. 6 0 0*CJ[^-bT*O+Sfc^PflcDr 
/l^t . j(& 1 0 0 0'X:X<Of^mt<O^— Y S i Oj*?!) 

[0 0 0 8] iS^. p^^cCi^^t^^^Jz 
(#^BS6 3-40314-^. i|#^i;^5|z:8- 2 5 0 4 3 8 



}fetc:*5(/^-rti. *Sa^bT^—/u?iUT% 3 0cmVv 

• s e cUm<0^'r')r^m&^nX\^^^tK SW^cfM 
O S T F TxV-^-f >^^{^S!i-r^{C{i*/c:T^+^T*fo^o 

^ . ^^#*^r*{i^u^oT^/u>' T y vcote 

(i?:^ 5-1 0 nm) ;6-'^^^i^■^-f-^^<7)T^ 
J^^- VmMO S T F T i: l.ti^^\±mm(0^ ^ V 

>-MOSTFT=^>^l^fcLCDIi. /i^hA^-h^MO 
STFT:05^li^t;^*MttOffi-eSaagUai^:0^ rcoW 

[0 0 0 9] if^^mcO^m^. W^^B\\L^X%^un(0^ 
[0 0 1 0] ;*:^P.^cDfiiiOSft}ll. r 5 Lfc^J^fati3^ 
[0011] 

Hf^^^^^l:: J: 0 5t;i5S^S^^ ^ (Ultr 
a-Violet Rays:J!^|^. \JW h,^-^. ) Xti/i^tJ^iS^^ 
m. (Deep Ultra-Violet Rays:jy.|^. DUVtB^-To ) 

\^-^-r=^-f\-^^\^Xs wmy^\±^mmy.\tmm. 

*»XJ^^»«c3ggcojKaS*&l-«^.S h<OXh^o 

[0 0 12] ^^mco:^m^mm-r^ 
mj&yt^^^\zx^^]^^m,^±^-^tz^m^m (u 

V) xnXRV^mm^m. (DUV) ix- if-r^-/uSr 

[0 0 13] :*:%mn. H^ffil^i 

tt3^fi**SfBtt^#flc»J^:«i-b>i SMO S T F TO K 
MO S T F T^U^i5^-r K^^tPtgi!]^^± tfJfS^ 

/i^ ^ 4^ -fe s (o^m ±Rxj^^m m (o ±Ba osfriE 

Ji^ffi Ji^tsit $ I ^ 5> m^^^® Sr*i«i- S 



[0 0 14] i^fz. :7-<-/uK:ii^ yi^B > 

y'^:?^-:ru^ (FED) (0:^^y^7b^. ^Ifi^jfSa^+tX 

[0 0 15] g<$:Ji{c>f&^Jg^B^it^^ 
J: 0 ^115^^6^^ ^ U V X Ji/>S: t>* D U V 

(1) - (12) i,:i7f^'tmm^j:i'^mi^mmhti^o 
[0016] ( 1 ) ^ Ki 

[0 0 171 (2) *^P^OV~tf-T^-/Ki. ±IE 

m^m^'t^(DX\ ^^ic^^-ei:. M^-ic^iis-r^r 

[0 0 18] (3) i^-;^:3e^->-^':^f^tc:#^^fB 



[0019] ( 4 ) ytwim&^mv VXn/RXIDUV 

3|5igX<^i^^-YDT#iSa[. iSp^pSi^^^fattv-lJ 
jfebT. ^i^m. ^^a^cOy<'^7i^—^hS I, CMOS 

[0 0 2 0] (5).3fc]Sraft^SiUVXt±/Rt/DUV 

i±-^^cD^p^Sii23:l>*/^a:^ifeic:J:t). Ml^ililS^ou 
(0iJx.J^lmX 1 m) t^P^r^^T'T:^^-^^-^^:! t^i^T- 

[0 0 2 1 ] ( 6 ) ^mj^t^^ii^^Bx^m&^±^-^tz 

V— i^— jajgYAG (Nd : YAG ; M.^J\<0 
:y hlJ • r/P^^^i^ • h) 

[0 0 2 2] (7) ^mm&mmvvxit/Rxj^Dvv 

)tK^te^^^^S^'^2 0 0 — 4 0 0 nmJSS^ffiSi-iltti 

^B^t^^m^^mcoi-iho^ . TFTS(03R^«Fttoii6o 

[0 0 2 31 (8) *5S0>««C^VN:55tiSraffi^raUVX 
cO^«^^2 0 0 — 4 0 0 nmifi:SSr-tt#Srlll±SL. SSttl;^ 

[0 0 2 4] (9) Htc. ^>ltv-if-^^i6att. g;^ 



[0 0 2 5] (10) M^tf. m3lSmi&^^(Om-S:3 

1 0 6 4 nm(Dm^j&,<Dm^t^l-'—^—^ — J^. Xi^B 
V— If-- \f-MsRrj'^Uyt if- tr— A 

zthb&mmBi<mmx^ ^(DX\ ±i^ti.x(omsm 
[0 0 2 6] (11) ytnmt&^mvvxn/'Rrjvv 

VU— if— Tn-/^T*fii&?a (2 0 0 — 4 0 0^) XtS 

mx^^(DXs ^mxhoxi^mittmstj:{&mj^^y 

[0 0 2 7] (12) h^y:^^-hm(D^^j:C:>'r. yf^h 

— yuK^$ -,v/3 V7^^;^:7'v-< (FED) 3Se, 

^%^-<'^'-Y^7Y^mt^ ^•feV'i^-^fi. CCD 
r/ij ^Ti?^'1^3ig. CMOS-fevi^ga. 

10 0 2 8] *^b\ *^igti:;j3l^r. ±f5<?>{g;j»JfefBtt 

i^-r XT'f^jl^, 10nin:i^T) ^ 71^-7 r 

>^ (^^faS) ^-<-:^ t Ufc^Sit/6^b^i LT?i^9, ± 

i^m^^^titz^m.^ (^u-r^if'-rxT-jiii^. ^lo 
f^. ^n^^^^^-^^-r^^u^ai^oi^xi^ztv^^ 



[0 0 2 9] 

(uv) X{'±/&r5iS^^^ (Duv) u-if-tr-A 
^%Mm^^^^(o^:^^tm.^vxmm-t^(Dt^i: 

10 0 3 0] ^7t. ttfSu-if-f-^^tfrf5Sfts:{c:>ttf 

v-if-tf-ASrffiSfrfgLTMIESft:fc»Lffi>!t«J(c* 
^-r^#SSrmM^{c:J:or^iEu-if-Tri-/U'^tT 
9 0;5iJ:i\ fltIfES<*Xfii^-if-^ffi®^5£ 
e>ttII2 i^-if-X(iStJfS^f*:^^8l)$ii:5 r 1 

[0 0 3 1 ] ^LT. WIBl^-if-tr-i.C05''b:g:JK:g 

[00 32] :^^m\cm^x. ±u<Dvmf^^B^^mw 

nm't. «tg£C VD-^^^X-eCVD. jgciECVD. ;^ 

[00 3 3] 800-2000^ (ja;^*?g§) 

X^^Lfzyiy:tj/u, ^^>'^(7)itffiM^2 0 0-4 0 

D. >^^^-y^ >^i/jfe^{;i<t t). 2 0 0 — 4 0 o'CI;i)!jp 
[0 0 34] :r5UT. r^juyr:!^->V^>^m. «*S 

•^^ (Teyi-:7r;^>>-Vu-^::i^7j^-&^»jgAy/u-^:=ie7 



^7i^'a^^^p^a<5rVu-^::^^AM. S i ,G e (0<x 
<1) T'^$tt^T^^^>'r :^v^y ^^-^ 

(0<x<l) X-7r^^ti^T^/i^yr^i^V^>-:^—'^ 
l^m^ 3^liGa^As^^ (0<x<l) V^^tl^T^ 

[0 0 3 5] ^ ur. z<D&m't^^B\^^mi^nm<D^-S: 

B#3?.Ji^Smi-. fAmytm (Ni. Fe. Co. Ru. 
Rh. Pd. Os. Ir. Pt. Cu. Au. Ge. P 

b. sn) <o(p^tj:< thim^mm {^mm:^\^i o 

''-1 o''a t oms/c c) ^m^^. Z(D^mX*^ 

b) . ^*fi^7C5S 10* a toms/cc J^T 

[0 0 3 6] ?i*5, 3^^9^trJ:t)j|^j58;bfc:^c3|^S#^*SS 

tl^tl. IXlO^atoms/cc tf^ U < 

5X10 a toms/c c J^^T;^^ J: < > TKSfftSfi 
0. 0 lI^^%iU±^^$f-^bl^ 
[0 0 3 7] ;^^5^c;ou—if— T^— /^l-ct-c^TfiJfBfg; 

m^^m(omm ^n^^^— v\:i^'7y ^=^\f^ ^^^^ 



[0 0 3 8] ^iMi. m^mm^^\^^xB\'&<D^^w^^ 

(D^Mii< ^fcl®Sr^W-t-S;5^^i'Mi'g'^b?ii^tftffi^g: 

[0 0 3 9] -^LT. ;^^P^<?^i^— if— T:=^— /i^ir^SiK 
'^^B'A^nwnmi(0^m:t^m^T&-t::Lt\zi:y). K<Sr 

ix— Kt:: 2 Is] @ <om^<oi^^m(0\y—'f—T=^—M^ J: 

mn) i^mt^'^j:^^:Lbt^mmtfii'^x<^o 
[0 04 0] i&mmitmm^Rrj=^>'^ ^ &5±. 

^m<7:>u—'\f'-r='—/i-j:m:^nT:=-—y—t^—i^it 

t*\c <): o -C jS«S«)ic:« b < \'tmmzn b^ttm 
[0 0 4 1 1 ^flh<Ob^. »CO (1) 35:r± (2) 

(1) cvDnx^m^^B^^nwmm^m^\.ti'ik. 

r tT.Sr C V DSBJCM bT-^- <^ Jit::ig:?K^Stt^^S«:»^ 

fio 

[0 0 4 2] (2) CVD- i^jJ-CTH^^^SIM (ge^fbv^ 

')^i^/m\L'y')^'^mmm^) ^mf^v. cvd-2 

^-C{g;>^^^a+^*5Sft:SEj^^?^^bfcfS. ^:^VK-f 
^-^/-f :^>'iiA§IS-Cf!fea^7t:3SS'^^^PbT:**b. T^— 

VD - 3gpT-y- hte^^ (©e^bi^y ^^^vj^^) ?^;?fe£7:) 



[0 0 4 3] ^UT. rOBttd. :^^m<DU-''^--T=^ 
jKAHA (Atomic HydrogenAnneal) ^^{C<toT) . 

;^ 3^ fiX^ + T*^ 9 :i <i: J^^a * U t \ 
[0 0 4 4] IP-^?, :i:{*:6^Jt;iti. iSfeO (1) Jlli (2) 

(1) cvDt;iJ:^^]^Stl(::. 1^3iGf;?/y^§rSfL^>it/^T-7K 

10 0 4 5] ( 2 ) ^>ft:S.t5^{bKiii<5:)f:ii^{::. 

:;5f ^/Efi 1 . 3 3 P a JEi±"e:/c^ff*ffl. U < ti l 
3 3 P a--4 X 1 0*PaT*fe^o S^SEi^l. 3 3P 
a J^±-e:^^i£^«. fi^^b<tll3, 3Pa-l. 3 
3 X 1 0*P a X*h^o 

[0 0 4 6] :^^m(0 if-T:=i-/^^?aEE7K^3^t± 

e. Ne. Ar^) <om,^^:^X^fh\'I. ^<D:^f;^JE^ 
1 . 3 3 P a U±.Xi^^J^^ms »^ L< 1 3 3 P a 
— 4 X 1 0*P a r ttttitl^tOiftV^ 

[0 0 4 7] ^tiffi^jK^^UV/DUVU- if-T^- 



®^3ffi?^^K^^t^a6S3 5 5 nniC7)UVU-if-tr- 

©f^B^td. m:^^ 1 0 6 4 nm(^5!p^5fel^-1f-t:'- 
3i{im2iffi|Si60jfiS5 3 2 nmO-eiia^U— l^^- 

1 0 6 4 nmO#^^l^— if— tf— 
J., 3lJim2ii5^J60jgS5 3 2 nm(7:>W«*l^-if- 
[0 0 4 8] 0^19. iSkcOl^-fttid^^^f 5o 

(1) mSiffi^&UVV-if-fcf-J^ (z6S3 5 5n 
m) i:S:*:iKl 0 6 4 nm(0#^3tV--if— bf-J.(Ol^ 
^RMM (lai 1^0 (A) ) 

(2) |g3iS^ffiUVV>— if— tr^-i. (KS3 5 5 n 
m) i:m2S5SiiS<75^m)tU-if-t^-^ (aSS 5 3 2 
nm) (;0f5]BtBS.M (HI 1 1 tT!) (B) ) 

(3) m3ii5^&UVU'-if-lf-A (Kg3 5 5n 
m) tS*Sl 0 6 4 nmO^^^^V^— if— tf— 
2jSPJS(^^ffi*l^--if— fc^--^ (iKS5 3 2 nm) (D 
iRlBtB^M (igl 1 1 £50 (C) ) 

[00 4 9] :i<o^. mk^^B\t^^Wm^^'^^<o^ 

^m^% 3 ii5«u V w-if- fcr-ARS^^i|£ J: t) t:^ 
^ < . :6>om 3 S5^KU V u--if-,W,|t^ac*-&tfS« 

2. S:*:iS3^l±y:5^t>*|g2ii5^S£l^-if-tr-^J^. ^> 
?'c^< ^ t>®3iSi^&UVu— if— tr— i.5Sr^.M-r^<7>t;i 

3. S;$:^63^fi/Rt5m2iffis^^^v— if-fc*-^l^. ^ 
3 iSl^&U V if- — J: t) t^fi!j:&|p) 
M^<S!l(-fl8lt-t-^::i:o 

4. HSi^Iii^UVlx-if— tf— A(D^.lt^r^li. S;*: 

;Ji-oS*KXti/ST^^2ii5rafil^-if-tr-A 
SrfiSStji^coi/2WTO»P^i:i-^r t^^J:i\ IP 
^3ii5sl^uvi^-if— b'— i.fc:J:5^^e*):^P^ 
Id. S:^RXIi/^r/m2SIiiKi^-if-tr-i.{;iJ:^> 

^*sik^oAp^. i&mm\i-'5f-. 

[0 0 5 0] t*§5t£coj^=¥V-^i^— if— T^— /ur-ti. X 



3 0%g*^**tL^7K5R^^*-r^:^ci^(:i. ®4 0 0 
[0 0 5 1 ] r;h.t::*fbr. *^9^oi--if-T^-/^ 

i\ ip-^. St5?aiS[iot|?— >fi:^t^^:^>fb. mRXJ^m^^ 
h i^::^<Di&mits ^^(^&iS:m^(Otzit^i,c, 1 0 0 

^tfS«*tW5'J{-. :«f^;^S«-e*i2 0 0-5 0 or. 

i^f^ L<?^ 3 0 0-4 0 ort;i;^)P^.U. -^^:^y^m^ 
T*Ji2 0 0-8 0 ot:, »*L< fi3 0 0 — 6 0 orj;! 

[0 0 5 3] yt^m&^^vvxnXRV^Dvv v-if 

3 0 OmmX 0. 3 mm(Z)«a4*t 
Ufc Stria w-if- tf-i^ ^BfT^<^:^-/-<- ^ 

y — ^ ;^ ^ ^ X-^SE ^ "^r ^.tt T ^ — /u-r 5 o 

3 0 OmmX 0. 3 inmO/ia4»tt-^3tS?l^ bfc 

StJiBU-if-t:^--i^^@:^b. ^tS^i^mSTS t e p 
&R e p e a t ^tb^^-i^T^^t?:':^-'^'^-^ 5/:/*^?^ 

[0 0 5 4 1 /^:Jb\ 2SS3 5 5 n m(?:>U V If — Sr^ 

^i- 5 (i^Sci^ii 19 T*fc o T J: t/ \ 

THrll^^l^ms 2 5 3 1 0 2^'\^X,^:^m : Nd : YAG 
1 0 6 4 nm) Sr^ 1 (D^HftJ^^^^^fs-C^fPra 
ffi^^ (SFG : Sun Frequency Generation) 
2iS^&^^ (SHG : Secondary Harmonic Generatio 
n) OiSftS 3 2 nm<7)W~iF-3t^^^$-fr. 
m2.(D^mm%^^^B\Z^\^^Xm^^ 3 2 nmC^V'-if 
— ^irNd : YAGS::*:^ (K:^ 1 0 6 4 n m) <0*?n 



[0 0 5 5] 0:*:#|^^3 0 5 7 2 5 2-^{C<t:5:&S : 

■)3^(0^— Knr ^/^SN d : YAG (KS 1 0 6 4 n 
m) u-if-^ffi§^-CB^$it/ci-— if-tr-A^^J^ 
f^KTP (^^y y >^:5^7 y : KT i OPO,) J: 

m2iaii^S^I>*:^Ml^i5ca;OS;*:^S^:tJ«i"5o -^b 

l/2iS;gffiic<toT-^0|g2ig|^iK<^ii^ffiS:9 
0" lEl$KS-ltT^om2ja;^KSrS*iKi:?^'&Lfc?g. 
-^t^1Sr^Jx.^^ B BO ( i3 - B a B^O^ : ^m^^ 'J 

So w<0^3ii5f326H. ^/3 = 3 5 5 nmtJOiKSi:* 

So 

[0 0 5 6] Mv^-qig?^ce#^«a?I^^^^fB^: UTIi. LB 
O (L i B3O5 : TK^^Sgy^e^-^) . BBO ( 3 - B a 
B2O, : ^^^^^/-^y , KDP (y :/ffi?27X^:* y 

, KTP (^^y y y : KT i OPO 

[0 0 5 7] #fjg|?g3t^*&^CD^t]i5^iS^SaU V 

011) U V l^— if — iSS : 3 5 5 n m 

2 OW 

2 0 0X1 mm 
2 0kHz {^<J\^:^'m 

[0 0 5 8] t^io. z.<o^m^%^^^B<D%^^m.^^ 

U V/DU V if — T=.— /^^S(±Se*4i^*0^O t><^ i: 

5t^^ mmj^mm) . I— 'if-T^-^-o^<^7^D 

[0 0 5 9] ^fc. fl(liB(g;»3|gStt^««cSfiK±twfi?iJ:^ 

^^mfi^^m^^j:mmxj[m\^. rco^t^-ctuisu-if 

ix— if— T^— /p^tTp{-BSb. ■=e-co±S;&>b3^fiT® 
e3 3^ti±M i: T®:e>^ b I^S^I-StlfE i^-if- 

(4 0 0 nmi^TtOJK:^(;0>fe'b3gi§i-Sr to ) ) o 

[0 0 6 0] :i(om^. m^^,^&m^^&\^^mi^mm. x 

nm^^mmmmm^^m \^fzmmi&.m^^B^^mi^n 
m^r^y>'h^^t^tifzh<oxh^:it. x^mmm^ 
xit^m.'^xtti^i — if-tr-AKSt^?T5r ir. mm 



uvu-if— ¥*&m* 

if— t^— i^i^-f X 



[0 0 6 1] mm^^±^i&u. V 

fzi&,mf^^m^^mi^mmty<^-=^'^^^\^xT4y>'h* 
[0 0 6 21 ^fz. mmR-(JXxamm<oiiFmTx«it^ 

[0 0 6 31 if— T:=^— Sfr^^ 

(Dm,AUT(om.S[. »^u<n 300-40 0 t:trAp«i 

[0 0 6 4] :^^^^(OU—'^—T=^-'^\^X^%bivtim5^ 

Y\^^:yW$^. ¥-<^—Y. ^fi. E^S. H^Sc 

^ (T^^^^hMk) Lfc^(c;*:«PJ<OV-if-T^-/l- 
[0 0 6 51 v- y =» >'*^ft:Stt. v'i)=3V 

(EL) ^^3SS. :7><— /i^ K:^ ^ 5/ i^g 
^7=^^ (FED) 3^B. l^^fe^Ky-^-S^^ 

[ 0 0 6 6] z(Dnmi,^x^ h^yy'^-hmx 

[0 0 6 71 (^^|Hli^^T>*^5aiHj^^^-r^* 



[0 0 6 81 ^tz. ^^m<o^mxi,tmm^^i!^ h^/i' 

^ ^i- ^ E L i: -r 5 <7) J: V ^, 

[0 0 6 91 ^(D^. ttimAOSTFTRU^y^y^- 

7^-±mch^mi^x^±^ytmmr^mi^-r^t^\c. mm 
(om^imx^t^^7!>mtd.mmm^^^7^i^x )}-^m 

mmxmi:^fh^:^t\^x.^. ^mdnv^weiE l^o^^ 
^k^m«<^K<t:^ESihbT. :Sf»^. fffiiPpa. ]fi;««it 

-<D^mE\.m^^m.^&<m&x^^(DX\ 
[0 0 7 01 ^fc. mu^^m<om?^-^mx\tmmF.j. 

[0 0 7 1 1 :^^m^y ^—^^Y^^ y^-ys ^T^rf 
(FED) ^m.\Z.'&^-r^h^\t. -^corn^^y^ 

««:»KS::^M-TSfli5MO S T F T<0 K W i^Xz.^W.'f 
[0 0 7 2] r<^:^. tflfSMOSTFT, ^-f K 

^co|gSij5ft^± ^-ite&J^^^^ L T T - ;^ m<^^JRiitK 
JK (rtLfi. StjfBFED(Dy-h5l^tBLa«^l^-tt 

^y^t^hiScm^thfzm^\:ix^iE-( $ fixmwn 

m,W}m^\^^m^i:^mm^r^^\^fzK^ . ^(OR^m^-SY 
\^x^.^t^nmmk\^^fz^\^^\:^^^^ y^mM<o^ 

fLfzn^<Dm^\^x^^%m^^%'r^^.. ^(o%\zx. 

±\^x')-'>mm^±\:^^:Lthm±x^^o 

[0 0 7 31 m^. :^^m^iii-i^ U^^^^S<o?^M^^:ol^ 

x'^\zum\z.'^m'r^o 
[0 0 7 4] 1 (ommip^.m. 



[0 0 7 51 :^mm(om^\'^. :^^m^ v yy^- hm 

co^^^tti^y ^^V-CMO S (Complementary MOS) T 

[0 0 7 61 <^mcvDmt^<o^m>^'r. 

[0 0 7 7] rOteStCVDfi. |gl5-'Igl6(;i:^i-iD# 

[0 0 7 8] 7^7^^^ ')T:^:^t 

bv^-tr? ^tyK4 2COtt^n (Sl^-ii-f) ^ilLT^ 

ffi^i^-Yy^ — 4 7 i:;65^i^^i^i^$^^Tl^^o 'i*?. 
!§l7j^t±bJfci^;$^ ih-i?>^^4 5 ^^M^4 4 i:orp^l;:(i 

[0 0 7 91 ^LT. S^£l^±1^^rr^4 Sl^Ot:-^ 

mamtx^xm^uT (#{;i8 00-2000^. 

6 0 0 — 1 8 0 ot:) \c-nm.'^th 

[0 0 8 0] fm:CV'Dm^nm-t^\^\±. lasc^^^^ 

■C> ^KS4 4rtoS^^Sr 1 . 33x10"*— 1, 3 

3x1 o"*p a i: m7L\^7^m^^^ y r;^^;^ 100 
\^x^mt\.f:.m^. ^mt^^m m^i^^yi^v 

S;^;;^f;?^4 0S:#^*^^^4 l;ei>f>v^-v!7-^y K4 2cO 
Wif&P4 3^iiUr»AbT. ;5f;^JE%0. 133-1 
3. 3 P a . 1 . 3 3 P a t^T^o ^ZX\ zK^ 

^fA, 7K3!l + ^:^>'. zKlS + ^-fey 7^m+^})yv 



[0 0 8 il ^UT. ia6(?:)J:5tri/A'y^-4 7SrM 

tt. mi)s|-;i/;^4 0(D(}^f^< th-n^mm^4 6 

RXJ^'7i>:^/i-7m-f:t>^) ^m^-r^o ^b\^X±^L 
2 0 0 — soot: (0y;itf 3 0 0 — 4 0 0^) 

>'^(om^(o^t vxn.m^^^^^o 

[0 0 8 21 :i5LT. >^^X^^^4fe*f-Sw^?&< . 
-{zX^m\^^=^^-yi'^-^^:k,^(OX\ SlS:^^Sr^a* 

[0 0 8 3] ^fc. St^^a^^^S?a^bLT'b±i^MO:3i 

[0 0 8 4] ^fc. >^^X-v-(7>^ 
[0 0 8 5] iSiET WJx.f^O. 13 3- 

1. 3 3P a) xn'^EETxm'^^nts^x.^tK 

y^-'-y'y ht^XXh*)s ±mmm<. :=':^h^^>t^ 

-^mxh^o 

[0 0 8 6] ±i£(^ttaiC VDfC*5l>T. mmi^4 6iiZ 
^f-. «4g|<*:4 6ti3-r/i-iK (Ziv&.^\^?i y 

K4 2<^±*-|CiaLTl^SOT% J*KM4 4F^-r^i:.fc 

[0 0 8 7] <3teiasi^»iE^uv:5ifi/^r;fDuvu- 

X\ Nd : YAG (1 0 6 4 n m) 1f— u^y K2 0 



2 0 1. 2 0 2{Cj:oT l/3S5SHiS^gSbTiS«3 5 
5 nm<OU VV— if— If'— ^2 1 0^#. :itl^mM=^ 
^yi^:^*— 300--500mJ/cm'r\ 1 ± 

[0 0 8 8] c:<3r>#^. iik<o2o<o:fjmt^h 

(1) |gl7(DJ:5t-. H:^LfcSffilt-. if-RgSt 
3t2 1 0^W^^X^2 0 3t^(b:^^^^<y ^^^-^ 

^^/^^-^^o :^^-y'r2 0 4(D\s}mitCX^X^ W— if 

(2) |g]8 0j:9t-s @:^bfcU— if— BB|t3t2 1 OtC 

[0 0 8 9] rco:^. u— if— fcf— i^2 1 OSriSlJtft 
(2 0 O'-e 0 0mm) X (1 — 1 Om 
m) ) . m-k.l^ (1 0~1 0 Omm) x (2 

0 0-3 0 0 mm) } 3i(ijE;^3ff^iK m-k.\il OOX i 
0 0 mm) i;im)fe«E?i^UTBStt-r^r tic:J:!P. 

-T) i^ot-^- (la^i^-f) JioT'^co^^SKi.Tt- 
[0 0 9 0] w 5 b"C. ^|g7 A^^iOi/y =i:/^a^^ 

[0 0 9 1 ] wcofc^. l§]7+t:i/T^-rJ;p{c, ^fe^fblft 

7Btc:KttJ (dW) ^fiX^y^'Ji^if-^fi. fl«J;ttf« 
^dl7C^^r>'^M^7c;^«*Ji^ 1 X10''atoms/c 

[0 0 9 2] ^fc. rco^^lC. 1S»cD3feiSI^«^^U 
Vu-if-:)feoRe|t{::J:(p. iSJgcUTv^y >^^BlXt:i 

-^LT. V— if— ;^=^-^:=^^^i/::^r^t-#fe^t^ 

[00 9 3] ^fc. m9(D^o\^. 
-^2 0 2' ±tc@5^bfc^tgl Ul^-if-.^tt3t2 



1 O^S^/ctjiST-^K^itfct). laiocoj: 

|15eLfcu-if-BgSt^2 1 om^fbTSSl ^ 

^si^^it^. (1119 (1) . mio 

(3) ) 3^timou-if-^^,Mti:J:l9 5S«^LTi^y 

nm& (139 (2) . mo (4) ) i:i:fc^i^T. s«m 

M-'^fSi^^b. U'-if-BS#*/^r7-<7>HiJ 
it. ^?&Si{£ii^c7)rca6{c. S'?a'-4 0 0t:. iff*L< 

2 0 0 — 3 0 0°C<^S^Xi^^Stt:^;^ i^^^:^ 
«) <O^JiL2 0 5' ^SffiSffiJ:9yXyU2 0 6* A^Pd 

^) 2 0 7* xDm'^^<Dt*^x< . ^h.h^mmcn<> 
xhx^\ mM^2 1 0 tmm2o 5' tn. ±tm^^ 

t^'m,\:-^^\^x-^m.m'c^mf\.. ^tz. f^^imi^^m 
^<o (c) ^ (b) (a) oiiMtrS5»§a>(b. ^mm^t 

[0 0 9 4] *;^5^^S^^S^l/-if--t-f*. 3 0 0-4 0 
Onm(D^^^.^m (UV) t. 2 0 0-3 0 0 nmCDiS 

(DUV) 25Sfe5o ifi^^i»l-'-if-t-Ji. N 
d : YAG (^e 1064nm) (7)1 /3^i5S^?S0 3 5 
5nm, He-Ne (&g 6 3 2 . 8 n m) (7:)l/2iSi 
S1JK<^>3 16. 4nm. He-Ne (&S 1 . 1 5 At 
m) O l/3iSS^i^(^3 8 3. 3 nm. /UtT— (i£S 6 
94. 3 nm) CD 1 /2igI^JS<?5 3 4 7, 2 nm?fe^"';d5 
Sb^o 3S^^i^V^-"if-lC(i. Ar (&S5 14. 5n 
m. 4 8 8 nm) (D 1 / 2MVit&<0 2 5 7 . 8nm. 2 
44nm. Kr (^SS 5 2 0 . 8 nm. 4 7 6. 2 n 
m) O l/2iSlifefD 2 6 0. 4nm. 238. In 
m. He-Cd (iK«441. 6nm) <Ol/2S5E^i6 

02 2 0. 8 nm?fei:;C>^^^o 

[0 0 9 5] -jjgic, u-if-^coiSgtiisgiie^coK 
g(^B§^t±0:o^ [I] tc«65o JSSA low 

-if^arJKS^l 2cou-^-t^:^t0i^]^^^^&\zXki 
^^l^^^gfB^^^Sft^^bT^S^ 3C01— if- 
^^#^ttoAi, ;i 2&t/^ 3(D&§^.ti^ [ n f;: 

i/ii + i/;i2=i/^3—- [I] 

[0 0 9 6] ^ijxfi. mi 1 (A) COj:5{-. Nd : Y 
AGBtt:/^/^:?^ V— if— (iSSl 0 6 4nm) 2 0 0O 
U'-if-tr-A2 1 0 AS:||-0^i6S?g3t^S$fB (KT 

p : y vg?;^7 y ^^i.) 201 -e^iss^g^-r^:© 

±^^\ZX 1 = A2=1064 nm^f-tAi-^i: ;i 

3 = 5 3 2 nmSr^t^o r. <OiS^ 5 3 2 n m . 
^^—2 0 5 -e^;?)^tL/c^^:S 1 0 6 4 nTn^mz:.(0^m 
mtt^f^^B iBBO :yts^my<V ^J>^) 2 0 2\CAt)L 
rfi:g:^^»-rS ±fE^{-a. 1 = 1 0 6 4 nm. X2 



= 5 3 2 nm^f-^AUTi^^2^*A 3 = 3 5 5 nmtm 

xv^^m^th. ^m&yti 3 = 3 5 s nm(D^7!}mj:m 
[0 0 9 7] :z(D^m&%^ Sit. MJim-^^^mmx* 

3 5 5 ninJi^7 — 2 0 ^t^hm^f)^tlfz.m:^&X 1 = 1 
0 6 4 n m ^ iigi'^-^ 2 0 7 Xm-^^flX 

[0 0 98] -^cDte. (§111 (B) -^i^i 1 1 (c) 

[0 0 9 9] JilEOj; ptC^ig^S^i^bXJ^^^tbfc 

[OlOOj l^T:h.C0^ig^iS^I^UV3^J^DUVU~ 
if— T^— /l--et». if— ^^^ibt (^'J ; 5 0 0-6 

0 0 mm X 1 0 m-- 1mm) . (^iJ ; 10 — 

1 0 Ommx 2 0 0 — 30 0mm) XW:iE*-3f^*t m ; 
1 0 0X 1 0 0 mm) \z.^%mM V.xmMir^ 

[0101] ^ LT, m^y^ 1000X1000 mmCO 

}£^(omm^ 4 ^mi.x^ti^ti<omm^^i»:(o^ii^m 
i^y^^^:^^ mi) s @^L^4^@o^'-if-5fe^c 

^\.X. mWi^mm\^XMnm:^v- y\f:y^^-^-\ZL 
[01021 mWL:^\t\^-^-^^M(Dm 

[0103] r CO^tSm^raUVXflDU VTj:i-/P 
[0 10 4] ^fc. :)feii5^S^^UV3iJi:DUVt— if 



-^^Ji^Tot^S. -e^Hx.fi'^ta-S 0 Ot:. »^L<fi2 
0 0-4 0 O^Ctc^p^i {m^f^'7:^-:f< -^y^y^^i- 

[0 10 5] <«*$^CVD (Xfi:rvX-^cvD/ct^) 

lyy-^^y (3S^^-v>'^^') (U^TS. ©te^) . 

[0 10 6] (1) yjiX (2) <o^'7:^^:fD^t^ii 
(1) Ell 2{c^"f J: C VDg|5-e<g;^*S 

-950*^5^0 if — T::^— /^-C^i&S^l:^^T 5 XS^ 
i^!9iS-t-i>^;^:^;^^— (2^>fb^M^ UT<tl\ IE113 
(A) Zth^^>^^^ >^y7^tLfzi,<OXh^o 
[0 10 7] (2) ^fz. mi 4 IC^i-J: CVD 

- 1 uxTm^&m imiti^}) ^>/mti^') ^va® 

M) CVD-2^-efS5gS^^fp^^S*SfJ^^ 
^igou-if-T^-/u-C^^>fl:L. 

[0 10 8] /cC:Jb\ CVD- lS5-C?f^^i-^®?>fbi>U 

cDi^^J^ i: ^'cf 5 1 OT^fe o T <J: V \ 
[0 10 9] ^fc. ±fEi^CVDJi«ig^CVD. X^ X 

^X-^AHA (Atomic Hydrogen Anneal) ^M't^^Zt 

(isas^^bBi. 7K5>. m^. mm. mm:^7^m 



[0 1 10] ^j:^. m^\lRV^mm±cofzi^\c^ tfllEi^ 

(T^u:^^^. -^y^?^. i^^yr/hv. ^-fe/^-. 
^ K^^) .^(^?^'^:^;^T-^*9. ;^;^EE(±1. 33P 
a &s±XX^S.^m. »^U<{il33Pa-4X10 
*P a-efct). X^ffitil . 3 3 P a i^A±-e::k:^iE* 
iff^ b< 1 3. 3Pa — 1. 3 3XloVaT* 

^^mxi^m^ti^v ^'^/mti^v ='>'mmmti:t') 

[0111] *ib\ ±f^<Df&mCVDRX)^^^m(OU- 

(0 1 12] ?^cC:fc> if-T:=^— /U^Jr. U 

K>fb>- y 3 vKXfi^^fbi^ y =» >'KXf*K^'ft;i^ y >^ 

[0 1131 *f-> 7|s:^«OU-if-T:=:-/Ut;iJ:^<g: 

[0 1141 fi?il^f^. «SS:PPAPi-S»^. Ell 6tr^ 

-Tip;^. UV3J:tiDUVl^— if— ;^=¥^ V^g2 0 4 
i:StSl^i|XSUfcSS^:g&2 1 l(^ilia(c^^a^2 

3 1 x\tmm^ 2 3 2 ziv{zx^mm<DiiFmT 
[0 115] r(D<t -^jx.fmsis^sttv-y 

oh. — ja^ttfci/y =3>-^j^7 Acov^y ^vjj^T-c^m 

aqpo r 0 \.xf^^it'^fhi^m\'im^^:^m-mtmbfz 



^yT^tbA;^^ So roig. *£S:frffi<^-^^r 
io«attc^£:CT. #bttfc^*§ai4v'y ='>'^^7coii 

¥Jfi>(b$iT.5r ^tci^^^t). ^tiicmi^xm^^ti^^- 
[0 1 16] -^rb-r. z(Dmm<o{'^mTx<D^^m(Du 

u-if ^ -^^ ^-^/^^coJiiE Ufcf^^ 

[0 1 1 71 ^1 ±^d,(ommf>ziX7Lxmm2 3 3 
{zx^mm^wm-r^mx^^t^. :^^^'t2o 4 tm 
mii:^mvfzm^m^2 1 1 oj^ia(;iBiiii&aiE 

3 4^^t:f. :zti\cx^mm<DimTx>i^^m<ou-'^ 

[0 118] z(Dmz. -Kmi^iti&m^^Bi^i^v 

»K7 A + cOv^y 

IHlifhtM^i^t-So Mlcfi. u-if- tr- A 2 1 0 c^fiSM 

[0 1 19] i§ii 8(i> ±^<Dmmt^i,zmmhmmc 

tin^m^2 1 1 (r>mm<D7^^m:^ 2 3 1 {zfh\±mM 
^xhx^\ ) \:iX^mMtnm^. mmwimm {x\± 
^iMiwtue^o^:*-) ^^;tin-rsffl^^2 3 4 

[0 12 0] z,<omz^ -astj-ybf^Sft^Sfpt^v-y 
7 A(7)i> y =« ^-i^i^f^m^;^ \f>tmm t mm<o^ 

f^ti^t>oT*Sf0>fl:i- Sr <i:{c*So tSoT. ~'^<D-)i 

if-tf-J^2 1 OOBS.#t^^'^g:#-e^bSo 
[0121] < Yy-X^— hSCMOSTFTO]Ka^> 

[0122] ^-r. El 1 60 ( 1 ) t;i?r:-f J: b \^ p 



it:^y :^ fa i^comUmWi 1 (O^P^^ < t tMO S T F Tf^ 

[0 12 31 rcO^, MOSTFTje^oyD-fe><^«a 
:;tf^:^Sffi (5 0 0 X 6 0 0 X 0. 1 m 

J?) . mm^mmmm^m^^xhx\^\ eoo-ioo 
■cfttgtflcsrM^eias (^kj 1600-180 ox:. m^\'£ 

10 1 2 5] ^K*«=i:bTfi. ^•VV/'^rtJiiTkPR^^ 

^^;a->^+7K*«?) ^^mmv. umti^t). ^±^^m. 

: 0. 1 — 1 0 P aUAs Mitl-il P a 

: 3 5 0^ 

— 9 0 : 100 — 200SC CM 

[0 12 61 ^>(b:>^i^ ?>:cD^^+-C5 0 

-2 0 0 nmJ?t;i3fi^;«-r^o H^^r^-v !^ T;?f;^ i: 
15J|s|'?5f;^a: UT^y (S i H,) irTV^::^Z 

(NH3) ^iiSit^-er^-g^b-r^f^^c 

H^Scfi : 100 — 200s C CM. S i H.Jfl: : 1 — 
2SCCM. NHjiSgfi: 3 — 5SCCM 

[0 12 71 ^tz. mitiy]) ^^i^mn. ^co^^^-es o 

-2 0 0 nmi?tr?i^^i-5o H^^^-^ y T;^:^. 
:^P^t\^X^y->y>' (Si Hp iCHe^f^Oj^itl: 

HgJtcS : 100-200SCCM. Si H^m& : 1 
2 SCCM. He^f^O^iSS : 0. 1 — 1 SCCM 
[0 12 81 RF7^7X-TCVD-C^JSi-5*&^ 
0^#(i9:Ojii9T*fe^o ^^ki>y =»>'l^l'±. S iH, 
gftS: 5-lOSCCM. NjOgtLg : lOOOSCC 
M. :f:f:^JE: 5 0 — 7 OP a. RF/-?!?— : 100 0 

w, mwLu& : 3 5 ox:-c?^^-r^o 

[0 12 91 ^^bv-y ^i^^KJls S i HJS^S : 

5 0 — 1 0 0 SCCM. NHg^ES: : 200 — 250S 
CCM. NjiJiES : 700 — 1000 SCCM. 



J£ : 50 — 70Pa. RFy<U— : 1 3 0 OW. StSM 

[0 13 0] 9:v^T% EliiO (2) (w^i-J:9l-. i5^S£ 

C VDJ?.fi7"7X-^CVDX»i^>'^y ^ y ^-i/^tCcto 

T. fAmytm. m:^\^mxn:=^^y ^/^^ 1 o''-i o"" 

a t oms/c c K-y^Lfc ( r h.tiC V DB#3^I±^]^ 
vy =i^JK7 A^5 0 nmif:i;i?i^^fii-^o -fi-L, wtD® 

'fbv'y ='>^iKS: 10 — 30 nrnm^^M^-r^o 
[0 13 11 I215S:r>*|gl6tr^Lfc^®^ffl 

±fSOtt^CVD(cJ:OTfSco^#-e®Sfc*S^0tt^ 

^-^tl. ^7f-:/?£A3^(±>f ^^^^ K^-t'^^&J-J:!!)*]^ 
m^mcy--:fLXX\^\ 

[0 13 21 tt0gCVD{c<t^r^/u:7r-:^v'y ^^'-^ 
W'«^f9V'y='>'0^^: H^^^^-y yr:^;^. J^*^;^ 
UT^y (S i H,) . TKiS^k® (S nH^ 

Sr5iSlfc^t??lS'g'LTJi^^i!co H^^dlSfl: : l 5 0 S C C 
M. S i H,«£4 : 1 5 S CCM. S n H^Jf^S : 1 5 S 
CCMo Z<0^. m^:^^<0\y'7>l^:^:^ (v^^v3^H 

y T&^<o^^miyv ^:^m^m^\.xhx^\ 

H3) . y^^^trv (S bHg) 

[0 13 31 ?i^*5. ±iEo^i^^l^— <D^-y ^-/-^-CJI?^ 

[0 13 41 ^Ji^yi^\cTi^'^=:^ri:m^^mxm^ 
2KO2^3SaJt*T*S'g'L-c0T^Ml?oK^fc:>>y 3 

- UT^ y v-^ >^ S n H^^^igait^T?!^'^ LT^^M 

^M)?<^®e{bv^y =»>'J^^?i^^-r^o ^^t*fiJi^*4;</;^ 



[0 13 5] gel Ml. ^th^M^±Vfz^^ >'y<X*^fisi 

iyy>^i,zr>^:=^r^m&^^xm^\.xm^mm<om 

s n H^^mA^^xm,-^ LT®^*^0T^/i-:7 r ;^ 

*&LT. >'^<-{(0^-m\cVX^\^^Xh^^\ 

[0 13 61 RF >^^X-^CVD-Cffi;JBM*Stti>^y 
I^^J55c]^i-5^«=H. S i : 1 0 0 S C CM. : 
lOOSCCM. ;^;^JE : 1. 33Xlo'Pa. RF 
/N'r7— : 1 0 0 W, SiRUm : 3 5 OX:Xh^o 
[01371 ».\^^X\ mi(0 (3) Id^-Tct 9 i-. 

Nd:YAG ( 1 0 6 4 n m) 
far-l/3*ii5ra«|gWbyhJS:S3 5 5 nmOUVW- 
if — tr— A 2 1 0 Sris 7 Lfc ct 9 x^xmM^^^^ 

JK^3 0 0 — 5 0 Om J/cm'-esB|tL. T^/^ 
^-CiS^fB{b^(?:)#^^fBtfei^ il=i>'M7^50n mJSt:: 

[01381 m7'¥\^^'t^o\^s ^^B^bS] 

7Bt;iKtH ((BW) ^fiX^y^')>'^^i^^. m^yifA 

mTtmmJ^^n^Tt^^^t^ 1X10 toms/c 

cuyiixm^\^fz.'mmm<oi<m.^^^^B^^^') ^ 

[0 13 91 ^fc. ffi^O^i^^JS^slU 

m(o^'^>^^ V >'^^iS:mvx. ^mmt^m^xh^ 

[0 14 01 ^Jiio, CO^^i^COl^— Tr^— /l^tljtc: 



[0 1 4 1 1 X. S«mffi±#0{g;«i:S^^>fkffi5i<Dyc 
t±»^fflge<Li^y ='>JK-T?^K«$iXi^c{g;0*£^i4>'y =» 

[0 14 21 ^fc. ii^J^cC^^-CftllSl^-if-T::^-/!- 

[0 14 31 ^\^xm^. ^^^u^i^') ^:yf^7 ^y- 
[0 14 41 mh. m2<7:> (4) i^7r:'r<t m.my 

lt(£i)SfflK>fbi-'y ^^-IttSre^^b. jStc:#^*SStti^y = 

X 1 O^^a t oins/cm^(7> K^-XST* K— 

ixio'\toms/cc cOTiJ'-feT^^J^fi-ffif-ia: 

^^gfev-y =^^^7o^ms^pS>fbufc^^s 
ttv-y =3vj^i 1 ^-r^e 

(01451 #:v^T^ E12<7? (5) (r^i-J: pM 

O S T F T>^co^-v:/^^/^^«co:^Mfe2@a[Syffl]lc J:;5 

m^^^-) 1 3 ^«?iJ:tfi 1X10 toms/c 

(D Xfi-T? K— f >^^b. 2X10^ a toms/c 

s*n»bufc^^pmi>y ^^^-i^i 4 ^-r^o 

[0 14 61 Sc^^-Tr. IE13 0 (6) Jw^-TJ: 51-. /ttJK 
CVD^lClJ:*)^- hi^^i^O^^bv-y ='>'j^8^^5 0 
nml?{C?gJ5feU/cm. >5/-hm«i«'JpftLroy >'K- 
>^K^^f0i>'y ='>Ml 5^€^J^Ii 2~2 0 SCCMO 
0 SCCMCDS i H^(OW*&Tl?tO±IE^[Rl 
m<ommcVDmi>:i^^xm^M:^l^4 O O nmJi:i;i±i 

[0 14 71 ^Jci^-Cx EISCT) (7) tC:^-t-J: :7 ^ 



^^JClgl3<7) (8) {CTjk-rX^^Z^ m^^-i^iSkCVD^ 
m^ti^ V =3 >M 1 7 ^ 2 0 n mff {dj^^^i-^o 

[0 14 8] ^\^^X\ ms(0 (9) pM 
OSTFT§PSr ^'j^ M^i^:^ H 1 8^-^;^^^^ 

i'I^^^>'l 9^^llx.{il Xio' atoms/cm 
(50 K— XS'C K— ^^^'^U. 2X10 atoms/c 
K-:f-— fiStrfg^b. nMOSTFTcDn*Sy^ 
>«.M^2 O^U^KW >^^^2 1 ^^:^t'^t^?^0^•r5o 
10 14 91 ^A\^^X\ ^4(0 (10) lc:^-rJ:5t-. n 
MOSTFT«FP^:7;i- M^v?:^ f 2 2T-^;^^ >< :^ 

X.^^5j^c2>'^x^>'2 3 ^^RI;tJi 1 XIO atoms/ 
cm^O K— XSTK— f 2X10 atom 

s/c c<OTiJ^-iry^^«ai-^^b. pMOSTFTcO 
p'^y— ;^^^2 4 25.r>'Ku^>^'^^2 5 
mi^-t^o N^'f'. ^9 0 o'CT^s^P^mS 

[0 150] rpury-h. y-;^^t)5KU'-Y^^S:?l? 
[0 1 5 1 1 ip-t.. ui^o (2) (oxm^t-. {£a*gs 

tti^y 3>-JR7 ASrpMOSTFTi: nMOSTFT^ 

'^yX'^:xL^y^ly{fXWRm^^^\^. ^WLmnnXV 

^^^^m^^^^v ='>m\:^i>xf'p\irbt^^±i.^'r\^^(DX\ m 

[0 15 2] ^LT, ±aii:I^1ildUT<g;8^^fsttv^y 

01I;t(^P^:^>^^.l X 1 o"a t om s/cm^co K— 
XSf K— t^^-r^^b, 2X10^ a toms/cc<7:'K 

^?y^{-f3^^o y^l^^ 5X10 atoms/cm<^ 



K— XfiT* K--l^>":/L. lxiO^\toms/cc 

jttci:^). y7th^^i>y^h'^:^^X^y—:^/Vi^-<iy 
m^^J^^-t^o nMOSTFTc^S-g^. -<:^:^^AX 

JP-f 1 X 1 o'% torn s / c m^£0 K—Xfi-T? 

K— tfV^U. 2 X 1 O^a t oms/c cOK-:^— S 
StClS^L. pMOSTFTO^-^, -l':^>^aAXti-r 

:x$r 1 X 1 o''a t oms/cm^OK— XSTK— tf 
V^L. 2 X 1 O^a t om s/c ctOT^-fey^iSa^ 

[0 15 4] L;i)^^S. ^^fptiv^y ='>-J^4'On^3i 

pS^*E«fe<^f§^t<b<?5fc«i>»w*SSifktoSJ: !9 hi&\^^m 

y ^^y'^CD^^f^y :y:^<DRT A (Rapid Thermal Anne 
al) 0y;ltf«^Jl 0 0 0*C. 3 0#SSO«itoS 

:^:yf^mt^^<7 0 o Vt^^m (^iMi^ji3E^?SI4 

^T^jm-g^LTi^^bi^y =»>^JK8Sr4 0-5 0 nmfftc^g 

NHg^jiSlrb^r-S^LT^^bv-y ::i>Ji^^l 0-2 

onmfftc^^b. stctfjieo^^T-^^bv-y 

4 0 — 5 0 n mj?twfflSJI^^Ki"So 

[0155] »:v^r% m4<o (1 1 ) f;i^-r J: 5 ± 

y T;^/-:^ 1 5 0 SCCMSr^iii: LT. 1 — 2SCC 
MO^y ^i>.;</;^^3KO02. 1 5 — 2 0SCCM(?D^ 
yiyy>'m^TXmi\lUV ^'^m2 6^0»J^«5 0 nm 
Ji:t;i. Ht-. 1 -2 0 SCCM6OPH3. 1 — 2 sec 
MO---y !?A*R(D02, 1 5-2 0 SCCMO^y 
^>'^^Ttr:7;^-;^:7^>^>^y >5r- h:;^7;=^ (PSG) 
1^2 8^{?lJ;tlf4 0 0 nmJ5:i:i^^L. 5 0-6 0 SC 
CMtONHg, 1 5— 2 0 SCCNKT^^/v^^i^Wjf&T 
T-^^b V y =» 27^fin|^li200n m® (Cffi^i* 

[ 0 1 5 6 ] »:t^-C. I§1 4 (D ( 1 2 ) (C^i- i 5 tw. ± 

•9 nMOSTFT^CKpMOSTFTcoy— y — 

^dcL. CF^. S Fg^r*/-?^;/i/-<— >-ffi^>fbv-y 
>'JK^X^X-^::i^^/^:/^U. ^^bv-y ='>'J^^t^PS 



[0 1 5 7 1 ^^^^/^^ h/jN— /U^-g-tf^Stc 

1%S iX^TJl-^::^^Ms^i:}l<omMPiPc^:^^<V^Wi 

>'i5^LT. pMOSTFTJ5:T>*nMOSTFTO-^tL-^' 

tb<^y-;^Xii KW^miS2 9 (sxilD) ^y-K 
^ttiL®ffiXtiia**3 0 (G) hy':^^—V 
St^CMOSTFT^?f^^-r5o ::<^tS(-. — 

[0 15 8] /cCib\ JilEOy— hmiSO?g^{Cf-t:tT. 

0 0-5 0 0 nmif:tc?i^^b. :7;4- f y y "7 ^ 

&TJ^:r.^^^^-i/S^tr nMO S T F TS:U^ P MO 

10 15 9 1 **5, y =1 >--&^^fi4?^(^^^ffi^S^fe ^ 

=r>'CMosTFT<DM^fe^J^-ol^Tt^^.0J•^^^. 
[0 16 0] tf^\^^X\ i^^^X\t^t:^<DT^/uz7r :^ 

MOSTFTgP^ nMOSTFTSF|Jtc:5J-#JL. ^ 

-t'V:/}*};: j:*? pMOSTFTSiSi: nMOSTFTgB 
[0 1 6 1 1 »t\^^X\ >^mm(0\y-'^-r:=^-/i^Xf^ffm 

tc^i-r^) o ^u\.xmmcwv>\z.^K}^-v^B^<o 



[0 16 2] ;?^/N-';/>5^y :/i/jfel;iJ:^<Sffli^fBtti^y 

— '^^y b^T/^=^>':?5/y'^EE0. 13 3-1. 3 3 P a CO 
M^^X:^y<^y^})>'yVX. M^ti^ V >^m^ S 0 ^ 

2 0 0 nmJ?(:^?i?^L. r OS'fkv' y VlK^Ot^ffil^lv 
mitiy]) ^>^^-^y V^T/i^=^>:^:^JEO, 13 3 — 

1. 3 3P a<Dm?E^x^y<y'^ V >"^^\^x. mtiyv 

3 1 0 0 - 2 0 0 n m/i:iCfflg?^fifei-5o 
[0163] e?iJ^««S: 0 . 1 - 1 a t 

mo. 1 3 3—1. 3 3 P a(DM^'PX^^<^y^ ]) 
bT. iteSsttSfi<?>ii^* < 1 1 T F T?|gfi£€i«tc: 5 0 n. 

[0i64l»:tc, :i.<7>T^^i^':7r:^i^])^:^m<o±m 
m^tiy]) ^:^^—^y h^. T>'^=f>:tr;^JE0 . i 

3 3—1. 3 3 P aOK^^'T*;^/^>;/^ y ^'^UT. K 

itiy y =» >J^^ 1 0 - 3 0 n mJf:t;i?i^^-r5o 

[0 16 5] *iiCOi^y ra^'iJ^-yy b-C. T/U 

^>:^:7^^m^i^:^ (5 — 10^/1-%) o^^^/N'-y ^ y > 
^-C^>ft:iyy ^i^'KS:. T/U'=^^^:^:^+^3li;{f;^ (5- 

10^/^%) (o;^/'?>>'^ y ^^iJ^-ee^^fbv'y ^i^JKSr. r 
^ b{-T/^=f>'^;^+ffi?^;^/;^ (5 — io^/u%) 

:yyxmt^^])^>'m^mmmmm^\^x 

[0 16 6] ^^L^c^-^WJ^f^i^-^^OT^ 

/u:7r;^v^y ^'^^^^T-r K>fbL. pMOSTFT 

g|5i:nMOSTFTg|5{c:55"«i]i-^ (*«=»i^ti^fi»(^ 

[0 16 7] ^Jvt/^-C. ^-&^XIi#^-^W<7:>T^/L-7T^ 
T:=^-/l-tCil9. ^^fsttv-y ^^'i^^bb. 

^^^A^iji^r ^a-^' K- t^^'^b^ nmx^tp m^mmi: 

T A tt T^S bT ct V ^ r i: Ji-^ 5 "C t> 
[0168] »:l-T\ i^fSJSiu^^MfgiaffloK^bvy = 

>'M^l^^bT. hJ^^i: bTfO^^bv^y ='>'^ 

^Mf^-r^t)^. '^^mi^ft^cxmmi^xmtiyv=^:ym:R 

<tt). g^^fb^^y =>JK^4 0-5 0 nml?. m^ti^V 



[0169] JL^P$<50:/nir^(i, ±M^Lfzhcotmmx* 
[01701 ?^^^b\ ±fEO{£)R^^Bttv-U ='>^m(Dm^ 

^§g<Dl^— if— T^— /M;ict*9. ^J;t^^2 0 0 — 3 0 0 
n mm<0±m.1^^^^m^^^ V =» V»KSr?l^^i-5o b 
^c^±l:Hgia^^14>- V =1 200~300n 

TifelK^v'-Ki: UT0iJ^f^2 0 0-3 

0 0 nin^<D::fcS[@^SSSttv^y =« L 

^1J4 0 0 — 6 0 0 nmJf:0:^i(&^#^^^v'y 

[0 1 7 1 1 :i<D^oti:mm(om^. Tm(Di^nm^^^ 

:=^>'mm^m^x%^o t*oT. mo 
sLs i(D^f£h-r. -mcmm(om^^mw}Rzj^^W} 

^ L s I . xmmm^(ommib^£^mfj:y'^<^ :^\c»mt 

[0 17 21 CI] **5. ±f5U^J:5(-T-<7VK>fl: 

— (4) (Dmm(Di^'fM>^^^(D:d^x^\ 

(1) {Stitrnir^^ (A) Xit. mti^')^l^ (J^T. 

s i op /mit^^}) (u^T. s i N,) mmm¥s^ 

1 N^JK(7);z^^iijg|L. s i OgXJis i o^/s i N^M 

^ei^b. h«fe^J^(^S i Oj^^JiS i O^/S i N 



[0 17 3] (2) {Siarn-fe;^ (B) T-H. S i Oj 

->'i-T-^^fi{4v'y =»>-(l:u/c^{;i. s i Oj (j^jis 

i JK^flJBfb. ^-vrntm^^S i 0,3^ttS i O 
^/S i N/S i o^ffl^K^^g^i-^o 

[0 17 4] (3) {giM>^c7irP^ (C) T-(:i. T^Ji^y 
ry^'c^})^:^m^^<^-='i^^vxr^'7>¥it\.fz.^ik 

hmmm(Ds i o^xt^s i o^/s i n/s i o^is® 

[0 1 7 51 (4) mWi^^ti:^:;^ (A) T-Ji. T^/uy 

ft. *^0^oi^--tf-T:=.-/H.. (1 
OOOt:. 3 0i» eD«iK^W^ffiT-#^«SSt£vy 

(Dmm^mt^'^x^'-hi&m:^^i^^'t^o zzxm 
(je^T. mm) o 

[0 17 61 [ID T^y>Yim^:^^m<OU 
-if— T:=^— (1) - (4) <D«131<0 

(1) ig:m:rn-fe;3^ (d) •X\±^ S i O^/S i N^fflS 

S i N,JK<?:>;^SrttJBtL. S i OgJSifiS i O^/S 
i NjK^a^L. -^^-b^^j^cDS i O^^^liS i Oj 
/S i N/S i o^S^M^^I^^i-^o 
[0 17 7] (2) {fij^^T^uir;^ (E) X\^. S i O^ 
(XfiS i K##T'=e/u>^T;^^^y 3>^KSr*^ 
0.goix-if-T::^-/H.fcmi-> >'^t5'-^>'^UTT-r 
^^^hMb-t-^o -^t^fttw. S i Oj (3^f^S i 
IHJRtL. S i Oj^^fiS i Oj/S i Ny^S i O^k^SI 

[0 17 8] (3) fi?arDir>^ (F) T^/U>' 
r >^ y =3 :/]^^;2|s:^0^£O U-if-Z b/^lft . 

^^•^$'-^>^5^UTr-f KMb-t-^o ^(om^. SiO 
,3^(^S i O^/S i N/S i O^KSrfflSU-C. -ttt^ 

[0 17 91 (4) ii5m::^n-fe;^ (B) X\t. T^/i^y 

r;^i^y =i>'iK^:*:^^cou — if— T^— >'UL/!:^ir, 

/>?^-^>^brT>r^>'K^bu. iis^a (looot:. 
[0 18 0] ±uco (n , [10 tfct-s i^u^u^ 

>^ffiS i Ojf^MJKC VD. >^7X-^CVD. TEOS 
r^X-x-C VD^-C?i^^i-^o ]S?aXnir;:^li, JiiSO 

SOS i OjJK^^I^^'t-So t^oT. ^J^sat^ix y = 



[0 18 1] ±mvftXoi^s ^mM(Dmmicxth\:£. 
Tia (a) - (1) <omtifzi'^m^^^n^:it:^^v^ 

[0182] ( a ) f^m^%^^h^\^ ^ 

Bluvxi:i/&t5DUVu-if-r:=— Si^ 

(0 18 31 (b) *^^<7)V-if-T::^-/i-Ji. ±fS 

mcmVf't^<D'C. S^ic^5fe-r-t. !K4'tr^?¥-r^r: 
(0 1841 (c) ix— if-;^=^-v^:^i/*-f6){-^*SS 

[0 18 5] (d) ±.nm^^muvx\^yRxiDvv 

^irb-r. iiitttl. S5p°p^cO/<^?K-^LS I . CMOS 
[0186] ( e ) 5feiSm^^U VX(i/^r>*DU V 

&:^m^xmE:ifmm::^Myt&M\^ 



® UfcSISt:! v-1f-:^^;ifyu/^y p« - ^5^ >^ ^ = 
S5 V- 5. >^ - ^ -C;?^ 7^ 5/ y i^- h $ 

(«f||^tflmx im) hM^WiXT^-/u^^:itt^X 

(01871 ( f ) *^jtl«ift6SrfflJ£i-^5tMlcii. H 
e-Cd (-^y ^ A) u-if— , A r (T 

if— , :j::3rv-'^U— if— {^itTyl^^^ 
(ArF) , »^b;J^y ■7'h>' (K r F) . mt^± ^ 
(XeCl) . mt^±y:^ (XeF) ^) m^^h^ 

i^?6«Srl^ov-if-^e-ete^o if 

:65fei9. *fciS3|s^;^f>;(755:^^^gS3^lS^g<. ^^^^^^^^^ 

T^^Sil&^^^'^^cU V32:ii/&^/DU V l^-if- 
ti, «^fiii5ffi;^<^^«»V~if--IbEYAG (Nd : 
YAG ; ;t^:^v^'>^^^P<^^ ^/ b y • T^U^ A 
• V) i-~if-^S*iSi: UTi^^coT\ 

T-ig:JB»«;^?-efcoT^fl|jfcu-if-Ke!65^mi-^o 
t^rj^f^Nd : YAG^(D^^flclbl2@i*:u-if-^^«9 
?l^*^^iSf9r-^]Sm^PbT^*Lfc3 5 5 nml-- 
if-tf-ASrffli^feT:=^-/i-3Sef^. m^ff*SEc^JS'fb=^ 
iry^ (XeCl : 3 0 8 n m) rc^Sf. v^-r if — 
T^-/l-3$aOac;aev'-^U-if-^S§&t;ij:b-<T. J*^ 

(01881 (g) :i5UfcXeCK K r F^O^i^r 
v^-^U— if— T::^— /^^Sf-in s e c ^—<D^<;\^:^ 
^jl^u— if-^ffi^/^Scc)T^ ^oiH;^(30^^ttlc^M 

h-o^t^^hr^^o ^cT% 4 0 ot:msco?aa^^^^ 

Loo3i:2lr^x-5r V— if— /^/p;^SrW;t{df5lHl, 3 0lil?i 

}i(o^^^mM-t^:^^tmhfiX\^^^t^. ^f\.xh. 

/^T>*DUV1^ — if— T:=^— /i^r-l^i. ^j:tf^T^/^>^T 
;;?:'>y =i >^J^(?^3fe^itXS|j^(OS5l/^ 2 0 0-^4 0 O nmJS 

:^^ffiSt-ilttlL. iam:^i¥-&:^<?:> wif-tr-Affi 



10 18 9] (h) :^^m\:^m\^^^ytmm^^^uvy^ 

S5^^2 0 0-4 0 OnmJfefiSrffiSclilSffib. SStB;^* 

^fei^^Jfe^^^-— i^— 3 0 0-4 0 0 nmCDifi^ 
(UV) 2 0 0 — 3 0 0 nmc^^^^^ (DU 

V) t^h^o z<Dmzi. ^^m^mi^i^-'^-<o^^£h 

d : YAG (jKSl 0 6 4 nm) 1 / 3 ISI^K 3 5 
5nm. He-Ne (26^6 3 2. 8 nm) C01/2?S 
gSJSL0316. 4nm. He-Ne i&S: 1 . 1 5 fi 
m) <D1/3S5^JS«0 3 8 3. 3nm. yUtf— 6 
94. 3 nm) Ol/2ig«i^3 4 7. 2 nm?'c^t**5 
*>t). iS^:J1^«ai^--1^-t-ti. Ar (&e5 14. 5n 
m. 4 88 nm) O 1 / 2 iS?aiK<0 2 5 7 . 8nm. 2 
44nm. Kr 5 2 0 . 8 nm. 4 7 6. 2n 

m) (Dl/2'^m&(O2 6 0, 4nm. 238. In 
m. He-Cd (&g441. 6nm) <D 1 / 2 iliSSISS 
O2 2 0. Snmf^^t^h^o 

[0 19 0] ( i ) ^tw. mm^^—^-yt^^'i^. 

[01911 ( j ) m^\^. m 3 i^I^^S^^O&S 3 5 

O 6 4 nm<0S*aKO9^^3yai-'-i^-ti'-^. 
2igsl^2^0^g5 3 2 nmCO-^^^^V-if-t^-A, 

[0 19 2] (k) yt«im&^mvvx\^XRxfDvv 

V— if— T^— ;l-T-{i{g;?^ (2 0 0 — 4 0 0^:) T*ii^ 
"C#^OT% ^mxh<:>Xi^mtt^^M^J:i&^^:^y ^ 



[0193] (1) h^yr^-vmco^tg^b-r. n'shM. 

/LKrii^ 5/v^3 >-f=^>r >^:?^W (FED) 3£gs v^U=3 
B. »^^^:^-K^^3$e. *-fe>'i^-«S. CCD 

zcur/y ^^^T-fevi^ase. cMos-ti^i^sse. 

[0 194] ^ 9. (D^1ite(7>ff^.tiB 

.t^^^s^ttv^y =>'MosTFT^;^i>;rcLCD m 

[0195] ^T. HJ 1 9 o ( 1 ) ici^-r J: o If* 

* if coi}«H4*6»S« 6 1 imj^m 800-1100 

J?^ 5 0 ^ ^ DZ/'-'ifcmm) ±iliL:^ 
fikmcvD&^\::XoX. Tm^^mioo (z:ix\t 

m^'^m : j^T. mm) ^m^mi^. :i<D±{z±^d.<o^ 
^KcvD^dJ: t)te)^^fs^4v'y ^'vi^e 7 A^jf^^-r 

Hi-. i^^^^t-iJfi^CTi^^^SLU^^MfgiJ^fflffig^bi^y =» 
^^m^ 1 0 — 3 0 n mm^^M^i-^o 

[0 19 6] ?fci^-e. mi9(D (2) t::^i-<t ® 

JK^ratti^y ='>'J^6 7 Al::±3*OV— ?f-r::^-/l-^ 
Mb, 5 0 nm»<0^^^ttv-y ^'^'i^e 7^?i0^'r 

[0 19 7] |g|i 90 (3) pi-. ^ 

si^T>^si*{6;iaiis&^bv^y ^^viK^e^^u/cSi-, enffl 
:7^byy>/77-f st^:^^ 3/ ^ ^ft Wi;:: J: 0 ^^Sfsi* 

v^y =i>^JK6 7Sr/'«t^— ^^'^ (T-^^V K^W K 
[0 19 8] ».\^^X\ ^^^ttv-y ='VM6 7fD^5"-V 

5 0 nmJfioy- h^feilt^^^fO^^kv^y ='>']^6 



SCCM. ^=6^ v'^>';^:^{JSfif± 1 5-^2 0 SCCM. 
Ti^mi^^^ V TiS:^\^l 5 0 S CCM<i: LT 
[0 19 9] a^Cl/^T*. 1112 0 CO (5) J; 5 t-. ^ 

^^^^'^^^'^v^ }) >'^T-J?:^Mx.tf 4 0 0 nmJi:t:i±i 
e^J;t{l7K^^=^-V y T:?5/;^ 1 5 0 SCCM. 2-2 OS 

CCMOPH3X1/2 0 sccM<;o^y->^v^>^<o» 

j|&TT-<7^±i5 i: [^^c?:)^4^C V D J: o r $ X 

[0 2 0 01 »;v^-c. l§12 0fD (6) p 

MOSTFTaJ^:7^ M^v?;?^. h 7 8-e-^;^i5^ 
^-JiA^^fi-Yi^v^ K-t:^>'^*fel::J:'9 nS^Ji56fe|-C|)^ 
^y;ttft:^ 7 9 S:«^y;tf^ 1 x 1 0 ''a 

t om s/cm^O K— XfiX K— tr'^'t/L. 2X10 
t oms/c cOK-t— nMOST 
FTOn*Sy--;^«^8 0Xt/KV^:/SS68 1 ^-^ 

[0 2 0 1] *l^T% 1112 00 (7) 5^-. n 

0yx.{i^n7>-^;^>^8 3^0yx.fi 1 XlO^^'a toms 

2 * 20 

/cm Xfi-eK-t':^:/L. 2X10 a to 

m s/c c^^T^iry^^'gSd^^L. pMOSTFT 
[0 2 0 2] <Sfel^T% m2 0(D (8) td^-f J: 5 :^ 

=^-v y T:^;^ 1 5 0 s ccM^^ii^ ur. 1-^-250 

CMOHeSrWOj. 1 5 2 0 S C CMO^/ v'^ 

1 --2 0 SCCMt^PHg. 1--2 SCCMOHe**^ 

y ^ >^zyV '^-h^y:^ (PSG) J^^0iJ^tf4OOn 
in;?{C?]^^SU. 5 0-6 0 SCCMtDNHg. 1 5 2 
0 S CCMCO^/ V-^j^TX^^fbv^y ^i^^J^^fi?*)^ 



10 2 0 31 l[k^^X\ gl2 ICD (9) tC^-r<t ± 

/<^--^:^^\^X. If^SFBOnMOSTFTCOy— 
818 7SUf'r'-^^^-r V, jiimiHlgSSfJCOpMOSTFT 
S.t>*nMOSTFTOy—;^ mils 8. 90^KWV 

mfii8 9. 9 1 &t^'id^l^-ei^•^t^«^■t- i^. 
[0 2 0 4] ^\^^x\ ^Biicgeibv-y ='>']K^co;iF^ 

5o -^LT. E12 (10) Id^-f M^^O 
nMOSTFTO KW >W$i\^^^^Xmf^^&BBiQ 2 
&tJ^8 61^13:^^^ fi?!l;t«ITO (In 

dium Tin Oxide : ^ > ^ M^l^^tW:^ ^ ^ K— 

— :=:>^bTiii*SiitOnMOSTFT<OKW V^ScS 
1 tc:^^0£$tLycS0>^iii^mi^9 3 ^?l^^i-^o -^o^ 
t::. (>^:^ — ^>'^;^P^'^'T*2 0 0'--2 5 0*t:. 

l^P^) tCct*?. ^^i^^J'iisr hffi*T:coiS«{bi: I TOSM 

[0 2 0 51 w 5 LTTiJ^x-f h y 

TFTSte^ft-^-r^o ) Srf^ML. SigSOLCD 

SrftK-r5;i^;&5r-frs„ wOSiSSlcdi*. 12121 

(^(11) \c7f^-r^o\^. mMm.m9 3±.\z.^\^m9 
4. jRfB9 5. iafS]]^9 6. mrnmm^ 7, ^fp3SS9 

8 S *T.5t«]|g:«>> 6) * o T I > -5 o 

[0 2 0 61 tai^. ±iELfcXigti. RttS<?5LCDC0 

5^5^1:1 ^|HI^{;iiSffi«rtg-r$>So 1212 6 (A) idJi:. w 

1 ^iaa5>fl:^?^^fciffi^B:K9 2±t;i|S«$tu:/t:RltJKT?fc 

MOSTYT(OY\y^ :y^hW^^inX\f^^o 
10 2 0 7) C.(0'LCr><0m^^/\^^mmi^<LXVf^'t 

Lri.^5o ) . ^-fTFTStsa 1 ±m^<^(oi t 

O (Indium Tin Oxide) m<^9 7 ^ISf (tTtjrtfpjS^R 9 8 

(om^jBfi^m^. ^y-r ^ KgaiP]^9 4. 9 6^?^^i- 

h^tc J: *9 5 0— 1 0 0 nm/iC{Cjg^!gU 18 0*C/2 
[0 2 0 8] »Cl^-C\ TFTSS6 1 -t«-r^S«9 8Sr 

5/ 3 v^;i»sfe-5^^ /-^r^Tj^-r (=^^) -^Vi^^ 

d^t AM $ -ti- ^ r i: J: o T i^^^^SH 



[0 2 0 91 »:i^T% mif^m:^. TFTSffie HiJtrji 

^ \^:y^y<y7!)^ir».^(Dtiibi,z^ tK. I PA 

[0 2 1 1 1 J^^y^yy^--^ LT. TFT 

S«6 1 i:^iPiSS9 SSrM^a-g^-^/c^^a^oJSS^^^/i- 
[0 2 121 »i\^^X\ JRS9 5S:WS«6 1 - 9 8 PfltD 

[0 2 131 2fci^-e. Aq|jft^ii;^*asL-r. ?atfB9 ssria 

( 0 2 1 4 1 T F TS« 6 1 (0^<:^/\^mW^ t) 

[0 2 151 ^fc. a5[S/N*J4^/l-0®*,m^(D:^'§' (2-r 
TFT£«6 1 i>Pf-f^S«9 8i?5^^?f^^® 

"So 

[0 2 161 TFTSffie 1 i:>l^I^SS9 8«r 

xti I PA^^#-r^o TFTS^e 1 i^iii^^-^^j^M 

^r^S:K9 8i:it:i;^-<— f-^^Ov— /u^r'M^b. 

[0217] ±ISLfcLCD^Ciol^T. ^I^SS9 8(i 
CF iiJv-y S^ST-feo-c. — :7></u^ 
S (|gl:T^ii:-r) I TOm^9 7 T{-^»t3t t><7>T-fc 

>ctf^S^9 8aiJ/6-^<DAM^fi^!];tl:f>SM^9 ST? 
^^S<Slt^ttT>ctI^^«9 8ftJ;&^ibttiStbr J:i/^o 

[0 2 181 TFTS«6 1 h bT> TFTS« 



^ (OCCF) «ag(^TFTSffiti- *ff6] 

[0 2 191 igiSSLCDO^^. ^<0^ 5t-LT5^>' 
^5'>^:^^->^-</V'^5' (OCCF) fll5t<!r:^v^:y 
vy^ (OCB) «ig^ffS5^-t"5r i:;65-C#^o 

[0 2 2 01 IP^. I§12 i(^ (12) tr^i-J:5tc, :7 
;t >^ :7 ^ y h V y =» ^(Oteaffi? 8 

6 CD K i/-r >'^t^^t-t \.XY\^-i :ynMW^(OT 

hSt::®)|^5>»Lyc:7;i- hwv?;?^ h9 9^m5eJ?^ 

(1-1. s^m) -ejg^by^^t. Vimy:thvy^'7 

^X^ioy — y >(^^^^m9 9 (R) . 99 (G) . 99 
(B) SrJ^^-r^ (::^l^^y:^tf'7 — y ^ ^^^m^it) o 

[0 2 2 1 1 ^^fflMOSTFTO KW>-(C 

tfr:/^t>'^-^;^iJ^^^?'jr^^K3tMi 00' ^i^Jgco^^'? 
y ^y'l^^ 200--250n miST^^i^L. ^tj^^MO 

s T ¥T^m.-:>xm%'r^m'&(ov^m^^<^-=^:^^^ 

(:^:/^5/:/:/^tyt5'«iig) o 

[0 2 2 2] ^l^-e. @S>^«J!gOSFS^bJK9 2^?!^^ 

9 3 ^m%m i o o ' ic^jgg-r^ j; 5 

[0 2 2 3] rc7:)<J:9{-> v-rgpitc, ioy—y 

it), ?KS^^^'5^/i-<?:>§BP^S:efellU. ^tiy<-y^y 

[0 2 2 41 m2 2n. ±^<ohyy'^-hmuosT 

F T i:m^^A^xm9b\B\^-'i^m\m^l.fzTi^ y-^^ 
h I) ^ ^^^B^^^&M (LCD) <0±i^^M^^\^7jk 

) tM\^mm9 s t^y^—f- m^ik^'r) ^ifri. 

XM^'^t>'\tfzyy y hy<^^/i-mi^:^^b^J:V . MSffi6 
l-9 8ratc*«S (:irT-t:iEl^-li:T) ^mXi^tbX\.^ 
5o 1 f y ^>^«l^ia^iJLfciU 

MOS3l(±pMOS3ittCMOSr-LDD«|]itO h :y 7" 



O S TFT<7:>CMOSXIlnMOS3^{lpMOS TFT 

mW)\B}^mtf-^m^i:m^ \.x^mm(Duo stf 

T?:7K¥^-r>'St::^«ji-5>*¥IKlljlH]K-Cfct). ^fc 

<til*^<^Jf)i22iElblH]S&^fi#®^<7)MO S T F T (O^- h 

10 2 2 61 g|2 Stw^-Tct plii. m^'T^^-h^'^:^ 
^^'^t f—^^<:^'7^xr>^^n\^±U(ouo stf 

Tj^^iae^tL. r<?:>MOSTFT^^bT^f^^B^S (C 

J \:imm'nn^mtih^. iif:.<omm^<^iLxm^^ 

5 LfcL COSMOS TFTT*(i. M^U i^^U) 

MosTFTiD^^tx^^^j^^mt^m^j:^ . m^^mm 

irLDD«itOMOSTFT^IS:tt'5r irlCjloT. y 

[0 2 2 7] fj:^^ ^m'^mf^m^Bti.Xi^. TNm^ 

STN (>^-/'?-:y-r ;^ 

K^.-^^^;/^) , GH (>ir'^ h • tK;^ h) . PC 
(y'rc-X.'^rnVi;?) , FLC . A 

FLC . PDLC {^-')^-^%M 

[0 2 2 81 < LCDO®^^j2 >ft{C, 
Cl ^ y^n -fe U =i ^^MO S T F T ^ 

fflv^fcLCD oM^t^J^^i- (roSi 

atfi^Jl^^ai-r^^ME L^F EDO^:^^$j5^^Ct>lRHi^- 
[0 2 2 91 z,<om^mx\t. ±:^(oW:^m i 
7t.^^^m:^y:^m^i^mh. mi 90 (d ^tj^ 

(2) ox^^i^^i;ifT5o IP-ib. m^e i±\cmmc 
n MO STF mtmmmW}\B\^m^(o n mo S T F T 



a5S:T>*pMOSTFTffl^^?i^^i-So ro^. 1^^ 
|^(iMOSTFT{::oi>TOtcO-efc^>6^ WlcO^-f-O 

r a -fe ;^ l^«t-^3g-e# s r ^ Jim 5 * -c t 1/ \ 

[0 2 3 01 ^2^l^T\ m24<D ( 1 ) tCl^i" J: 5 Ic. # 
MOSTFT>>*- h^^-V^^^/i^iSS^T:)^^-^ y T^S^Gtefi 

O S T F TSFP i: «|52JiES!j0^S«cO n MO S T F TSiJSr 
buv?;^ h 8 2r*:?57/'<— M)j22I2»)Ih]K^®0 p 
MOSTFTSJlr, -<:?^V3iA3iC(i-f K— fcf>^i/ffi 
*}«?y;t(^i». t>*«<^nS:F««'^7 9^ l x i b'* 
a t om s/c m^O K— Xlii? K— f^^/b, 2X1 
o''a t om sXc c<D K-:^-2SS{-I^5^t-> MtClE] 2 
4 0 (2) IC^-TJlpl-. i^3aigffi)[H]^^^(DpMOS 
TFTSPSr^';*- M^v^^ h 8 b. 
n MO S T F TgC t jl52Z]^tblHlK®*^0 n MO S T F T 

n ^'^(D p SI^^M*^ 83$:5Xlo''a toms/c 
m^<D Xgt^ K— tf>'i/b. ixi0*\toms 

[0 2 3 11 ^S5CI^T% 1212 4 (3) d^-^J: ^ 
^ y'f->^^^\p\±.(0 S «JT*^^^«0 n MO S T F T 

^{Cln'SOLDD (Lightly Doped Drain) ^^l^^iT 

n MO STF r<o^— vut mm.wm^i$.<o p mo 

STFTJ^r/nMOSTFT:^^^:7^ h h8 2 

T*Sl'\ Saib3t^^®^OnMOSTFTc?5y— 
KW^^S*SIC, ^;^>'aA3if±-f :*->K-tfV;/j5fejr 
J: !9««J^tfj^^«^n^:^M4^7 9^1X1 o'% t om 
s/cm^O K-XST-K— t^'^^b. 2 x l 0 t 
oms/c cOK^-SAJCiS:^br, h'^OLDD 

[0 2 3 2] ^\^^X\ m2^(0 (4) {w;^i-ct ^ 
7rim^(0 n MO S T F TaS.U^ilIi22lg®)[H]KtiS6<0 n M 

osTFm<r>±n^y:t buv^;^ hs 2T-:*>''<— b. 

iHjSi^tlJlHjK^J^cD p MO S T F Tn<0^- ba^:7;^- 
M^v^>^ b 8 2-e:^/'<-bT^tiibfcy-;^. KW>' 

tf;j<D>'^(Op^^*E!fe8 3SrlXlo'% toms/ 

c m^O K— Xftt: K— f >'i/b. 2X10^atom 

s/c cOTi5^-fer^iga{-K:^b-Cp'scoy-;^g|5 

8 4, KW^^§B8 5S:^^i-^o 
[0 2 3 3] tS>:i^-e. 1^12 50 (5) Jc^-TJ: 5>l-. 1^ 
5flggii}[H]^^®cDpMOSTFTi^^:7^ f h8 

2"C:j&>''<— b. ^^^i^COnMOS TFT(^y— b2^t>* 

b D t M1522lgtb(H]S&M^t^ n MO S T F TU(0^— 
Vn^'7:^V\^'J:^VS2X:^^<—\^. Slttl bfc^i?:^ 
^.&0^iS)322IKi!)«i^ffi<OnMOS TFT<oy — K W 



X.l'im. X>m^(Dnm^i^^7 9^1x10'^ atom 
s/cm'tO K--XgT*'<:^>^ K— 2X10 

20 * 

a t om s/c cO K^-«SS;::K^b. n^OV 

[0 2 34 J ^^fcv^T^ m2 5<o (6) t;i^i-<}:5i-v 

4 0 — 5 0 n mJJtC, ^>fbv' li ^'JK^ 1 0 2 0 n 
rnJfir , ^^bv- y =1 VJKS: 4 0-500 nii?t:i?l^^ 

T*(ORTA^S^^J;tt^. 0 0 0^. 10-2 0# 

[0 2 3 51 COfgl::. ^®l::4 0 0~5 0 0 nm/?tO 
1%S i A«9T>'U'5::=i'>Ay«.xN'-/^MSrf^^L. 31^:7 

g?>fbs/!; 1 0 0'--2 0 0 nmJi:t::. :7;t>^ 

-y ^:^^^}}^-Y^'7y^m: (PSG) JKiSr20 0'-30 
OninJ?(;:. ^^fbiX !; =i ^^J^^ 5 0 ~ 2 0 0 n mi^tcffi 

[0 2 3 6] »:i^T% ?affi:7;;j- b y y:j^^7>f 

^>'^S^ti3i:^9. j^iZligSb[Bl?gC0^MOSTFTgi5cO 
y — K W'-i' >'ai^r/l^^^ nMO S T F TgBoy — 

[0 2 3 71 2fe<^^-e. 1212 5 <D (7) t;i^i-<t :^ 
ffit^4 0 0 — 5 0 0 nmm^Ol %S i XV T /U^ ziz^^ 

— P^. h^ly^l^M^SS. 8 9, 9 0. 9 1 ^^^-f"^ 
tl^^JC, ^^^nMOSTFT^Oy— >^mffi8 7^U^ 

(0 2 3 81 X^X-^CV 

D. mmcvD^m\zxv . ^^rtv^y i o o — 

2 0 0nini¥l;i. :7;*-;^ 37 ^ iJ b ^ (PS 
G) J^«:2 0 0 — 3 0 0 nmfftr, S^fbi^ y =^ V^Sr 1 
0 0~3 0 0 nmi?:tc-^ix-?'H^®l-?f^^L. :7^— ^ 
>'i/;^>^4'T**^4 0 or. mr^c^TKiS^b^T^v'Vi?^- 
^m^rtOo ^(Om:i. nMO S TF TCD Kw>r 

[0 2 3 9] ±fE{C:foV^T. X^ X-^C V DfeT>'^'';/ 
-<-v'3>ffi7X^#'aWM^bv^y ^'^^ (50 0-60 
Onm/i:) S:«il?^fig;-rS:^. ^ >'i5^ 

;«/;^il304 2 0*C. *t)3 0 5^O7jc^>fl:^SJ^J:'9. ^''^^^y 



^^fat^v^y =^>]^^^^b'>y >]^T'}*tf«it. 
K)i:fy:^ S«/ N a -f :^ Pllh^ t>*{^Sffi y = > 

^ (^^fbv-y ==>'^^) /y-h®<i/®?^bv^y =i>'^ 

[0 2 4 01 3te*5, LCD;55SiaS<?5*&^ti, W^fMP 

lyz^V ^-h^yy^ (PSG) J^^u^^^bv^y =»>'^(i 
l^^i- 5 i^i^M J^i 1/ ^ ( C ;h.{i±aiX fi^SiO L C D *5 
l^Ttl«)«T**)5) o 
[0 24 11 iSMm<0^. m21(D (10) tl^« 

i^mMmEB^mtm^M^i^s Vimy:^hvy^yy^ 

s ^^fflMOSTFT<^Kl^ 

'^>^m<Dmmmm^m\^^j^^Lfz^<k. :^®{ri3o- 

15 0 nmm(0 I TO:^^'^ 5/ ^5^J^^?i^^ m^my^t h 
^) y^yy ^RXJ^^y'f-:y^^m^^y>. ^:^ffinMO 

S TF TO KW^ :^ h Ufcl TOSl^m^g 

^Jf^^i-'So (:7:;i--^ >^;^:^4^T*2 0 0 

-2 5 0*C. l^r^) vmiji<D{m.\t 
t I TOS^^lSl^iSrig^o 

[0 2 4 21 R^mcom^i^s ±m{z. y e >^=r- 
y^yy^Rxj^=^y'^>^^mm\zxK>. (p^^<ti>mm 

MTM^m^-r^o f^^{^. ^;^^nMOSTFT£^ K 
ffitzi, 3 0 0 — 4 0 0 nmJfitO 1 %S i A^Tyi^^^i' 

j^j^^-^^/^KSr^i^^L. m.my:thvyi^yy-(Rxj^=^ 
>'^-^>'i/::^/;^ff'T*3 0 o^c. i^Pflv'v^J'-ia^l- 

[0 2 4 31 ±iSJ::ib^l^r. MOSTFT£D>/- 

h^^^^-t^/i^/y-^/K w^^iPSE 



[0 2 4 4] hJ^^— hmX\t-T:=ur/i^^— hmu 
O S T F T >MO S T F T ^m^i2-A^fzm:^\'fh CDiZ 

ms 7^^r/py— hScOMOSTFT;!)*b*^aiigSL 
[0 24 511326 (B) ^^iTik-f-Xb^^. ^^URl^m 

\^^nm2 4 (c) i,z9r:-rx^\c^ m7r:nRrjmmn\a± 

"f^^r /i^^— h ^(OM O S T F T -=e tl^tltk hivX 
[0 2 4 6] l§126 (B) <?:);X hi^y— hMMOSTF 

— vmMxh^. 1 0 sii^ibv^y =»>^Kfi.t5i 0 4ji 

CO h *6l^i^±lc h y hmUOSTFT t 

^:6m^^tlX\^^^o *fc. 132 6 (C) (DfzrTJi^^ 

- b^MOSTFT{;i:f3l>T. /i< h i^y- b 

y- hS!MOSTFTi:l^«"Cfc^:6^ b hg|S 

10 24 7] <^hJ^^—hmMOSTFr(Dm^>^ 

^co;^/'^^/^]^^ 3 0 0 — 4 0 0 nmii:t;i?I^^U. rtb 

0--4 5Sf?^X— :3i:y^:/^L. ^i^?'^ < ^ T F T 
[0 2 4 81 ^\^X^ 7"^X->-CVD. ^I^^KCVD^O 

y =i>'jKi 0 zmym^'^y^) =^^^104 a^^^i 

[0 2 4 91 ^\.xm^. ±M\.fzhnm^. ^mv:^ 

V V ^IBLn^^y^ly^^m^X^ pMOSTF 



pm^mo^m^muxx^fz'^. st-. #mostft 

[0 2 5 0] :iivUi^(D:fr=±:^\i, ±mviti><o{cm 

[0 2 5 1 ] <y='^r/U^-hmMOSrFT(OmT&> 

^mx:h^o 

to 2 5 2] ^Lxm::. ±^vrztmm\:i. vimypt 
/i-mi^(o^^ y T^f^i^mst^mmvxv^^i:&mitir 

^S^S:jliA^ii:^o 

(0 2 5 3]»:i^T% h5/>^y-hJlfeiSdKl 0 6Jl<o» 

[0 2 5 4 1 rcO^{C, ±®t;i4 0 0--5 0 0 nmi?0 

i%s i A^T/i^^^^M.>^^<y^m^m^\.. vim-:^ 
FT(oh>yyy- hmm? 5Rv^^-h^4>^^m^'r 

19. ^^fbi^y 1 0 0'-'2 0 0 nmi?tc, :7;i->^ 

:7>f Vi^y y— hijjf^;^ (PSG) KSr2 0 0'-'30O 

n mm\^. mti^ y >'JKiSr 100 — 20011 mJfii::-^ 

^-t^o eaffl^'^ h y yy7>'^&T^^5/^>^y 
ft{tlcj:»9. j^3ai2»lH]g&(^±MOSTFT6oy-;^, 
Ku^vmfii^. $b(-^^asnMOSTFToy— ;^ 

[0 2 5 5] »:i^-e. ^©{r: 400— 500n m/piCD 1 
^<0±U0 S T F T<0 y — ;^^t5 K ^'^►^T/^ ^ ^ 



[0 2 5 6] ±a! Lfc J: 5 :^mm<omm\^^kh\'S,^ 
^bb/c^^^;$s^tgt/<c jsius. mmm. mmm. n 

[0 2 5 7J -tLT. (3 0 0-4 0 0^:) -eJKfife 

[0 2 5 8] <LCDc?5Mig««J3 >^2 7-12)2 9fi, 

-So 

[0 2 5 9] ^-r, Bl2 7<o (1) t;i^-t-J: f5 5 

^ Lr^!l;^t^CF^7'^X-^cOFV^>^^fiBM 

L. y T^x^ (R I E) 

[0 2 6 01 ^m2 2 3\t. f^^tJ^^^fattv^i; ^iXD 
oT.t^^dO. 01~0. 0 3 //m> tiw 1 ---5 // 

m. (j^®iiii::^r^) s^-i OMm-e*>oTJ:< . 

(Oilj:W:^±(Drzi^^ ^^'Vi^^S 0-2 0 Onm 

mt^^ V >'l^^ 300-400n miPIC^J^ig 

[0 2 6 1 1 ?Jfel^T% 0 2 7 CO (2) (^^-TJ: ptw, :7 



2 3 ^'&tp^ffitrffi3^fi^ >>^yi-^mjii^0^m<oi&m 

*SSttv-y ^V-Ke 7 AS:fl?y;tfi 1 0 0 nmff«::?g^$ 

[0 2 6 2] ^\^^x\ m2 7(0 (3) (;i^-t"J: 5 

T^— V— if— tr— AHB#t2 1 0 ^^fi\ rcD 
T^— /i-T'CDjgiait^^&aJ^tC, ^^2 2 3<OJg£52tD:ft 

m^my)i&'r:it\:ix^mmLx. ^ m*«i:<o#sefBtt 

[0 2 6 3] CCDct e>t;iLT¥^fBt^i^y ^vs^J^e 7 
(100) fi5:?>sstg_hir:^^^>^^:jit'i$r:3^p.>^ 

/^^:^i-^o rcO^, ^^2 2 3fi. if— T^- 

flSiib. J:»3JSStt(OSi>#)|iSStti>'y=iv»lK6 7^s 
j^5 0 nini¥r*#^ix^. rix(COl/>Tli. 1212 8 IC^ 
-rj:9(c. #f^HlCS« 6 1 lc:±|2(D^^2 2 

3o*o#^ii:7tc^^{^i:). ro±{C3if t^':^-v'— 
^•f^t. 1212 8 (a) <DXot^:y>^yM.fJ:^:^i^l:xh 
^fch(Oi)m28 (b) (OctpiC (10 0) m^^^^2 
2 soffifrSoT^S^S-r^o ±i5S^o?^4^ 
^m29 (a) - (f) Oct 9t::ffi>«>'(c:^;t-5r irtcJ: 
oT. ^SSco^rB::^ft^Syt^-r^ci:/65-C^^o MO 
S b^^'v^^i^^^rf^^i-^^Ji. (10 0) mUf^^Mch 

^<um^tix\^^^o sf-r^t-. ®ig2 2 3<75»fffi?i^4« 

Td^iC T ffi] ^ X Ji^ [6] ^ tcia^ L T I ^ T ct < . 
^^2 2 3coig:ftfii§^(iB::ft3^f±9 0° i^T^d^'S* L 

[0 2 64] w 5 LT. *»5^(7> tf-T^— /UBtO 

^'7y:^=^\^^^iy-r/i^)^^\cX'^xmBim^6 l±(r 

bo 

[0 2 6 5] t68^Sffi6 1 1 LT. y ^ 

w^^mm^m'&m'^:Bi.xy^-^m<D^^2 2 3^m^\^^ ± 

IE^f^^l;i^SUT>b^i/\ 0iJxf^. 1 0 0 At mi?<0;^^ 
y ^ ^ KS&{C, W;t(dcii5*0. 0 3 — 0, OS^m, 
*l5A*m. :^$10/z m(D^:^^^fe/?f^:t*coa^<Sr^i- 



x^^^v^^ h^mmm^mm^ ( 5 - 1 o ^ mm) ^ 

IBS Aim. 1 0/zmcD@fr^-i-fe/?i^tt<^^S^;^^ 

>-tf>':/bT. <pfji< t hr FT mi^mm^^^^^^mt 

MO S T F T (7:)?^fi5c^ ^^f 5 o 
[0 2 6 6] i^±irStP.^UfciJ: 0t 

[0 2 6 71 <LCDOi^5^W4>I§13 0li. Ti^T^ 

So 

[0 2 6 8] IE) 3 0 CO (1) t;i:?r:i-<): 5 f5 9 

So 

[0 2 6 9] 1^3 0<7) (2) td^-f-ct 0 j^i 

T ^ r »]K 2 2 4 ±{Cig;ai*Sf9tt V y =1 ^-IK 6 7 A ^ ftfy 
;tff 1 0 0 n mii:i:i?f^^-t-5o 

10 2 7 01 ^fel^T% E13 OO (3) td^f {S 

i^mm-^o *SStti^:7T^TK2 2 4H*3i^ 

v-y r'i^fifl^JxLf^ (10 0) ffi;2i5S«±(-^*«t-----r 

2 2 4 SrJi^^-rttJ^. ^^2 2 3i;:J:S^7:7^ixitf>5^ 
<fc *9^r0t^O]i5l^#^&^Bti>^y =3>^^J^6 7;$qt^ 

[0 2 7 1 1 :i 9 LT. ;*:^0^co W-if-T^-zL'^cO 



ro^^Sffittv-y 3:^?SJK6 7Sr?£ttSi:i- S«»Jx. 

[0 2 7 2] i^±{ctJ^0JLfcc):5(c, ffi 
jSS«6 i±t:iKltfcj^Si4f-:7r-rT»K2 2 4Srv' 

acT^^^Sttv-y ^^^SlKe 7 iSttll 

K ^ /-^P^J^O L C D ct:)^^:^^ ^fg t ^ o 
[0 2 7 3] ^fc. ^fBtti^:7T^T^K2 2 4 7feircD 

rO^^B^4i^:7T><T»J^^^Na-l'5^^/P^ 

[0 2 7 4] /cC:J6. ^f0l4i^:7T^T)^{Cft^r. rt^ 

[0 2 7 51 m^ip^mcomm 

(EL) m^^m. m:^^t^mE L^^mM 

-to t^. r rr^fi M!MOSTFT(?D9^J-efe 
^MO S T F T ^iS^ LT t> w i: tim ^ ^T-'b^fe 

[0 2 7 6] <mmELm^(Dm^^mi >m3 I 
(A) . (B) iiCTik-rxv^^s ^(Dmmmii^^xtni. 

*-^fe-em^tLfciS)Sf0<t:^. ::^<^^<?:)^*gf0l4v^y 
^-IK (Xl^i^^Sttv-y ^'^^J^ : il^T. ^^Sttv-y 

) «-J:o'C. ;^-f >jy^>-i/||MOSTFT 1 ^m«E 
|gib>^MOSTFT2C0>/— h^^^-^/U^^l 1 7. 
y-:^mmi 2 O&XJ^yu^i^mi^l 2 l:^m^^tiX 
i/^So ^UTv y-b«feiRJKl 1 8±(r>/-Ma;«l 1 

KW>^mS 12 8. 1 3 l365?l^^$ttTl/^So MOS 
TFT l<Dh*U4 l^tMOSTFT 2<D^'-h t\-th*U 
-O-mffil 2 8^^LT^^gg^i^Tl^S^^^::. MOS 
TFT 2(Dy-:^mmi 2 7 ^(Df^iCl^^Ml 3 6 ^^fr 
LX^-^y-^i^^ Ct^m^^tl. j6^o. MOSTFT2C0 
KWV-m^l 3 Ifi^-ttlELiS^Olg^ftil 3 8lC^-e 
^^^ixri^So '^'^-^^iJ^fflMOSTFT 1 1;:: 



[0 2 7 71 #MO S T F TtiJfe^M 130 X-mt>fh. 

^sm^mm^^m i 3 2 {x\-±n^^m^ytm 133. 
ti. mc^mtDmm (2ss) 1 a 5i!>^±mim^^ti. 

[0 2 7 8] ^commco^mEi^mTr^nn. w^el^ 
ytmi^M^mW}mMo s t f x 2 k w vic^j^^ 

1^^^ (Li-AKMg-Agn^t') 13 S;^^:^^ 
^«<^?Sffil 1 1 (omiz^m^ti. ^fii ( I TOK^i 

if) 1 3 4. 1 3 5:55-^^7) ±a5trl3:ft ^tl.T^3f9. 

_L®^*13 6* t^^^o ^^c. |^fii:65MOSTF 

[0 2 7 9] ^fc. ^M^aJHiat-^S 1 (C) cT^ctp 
{c::/^^>i5'-^;^^^ (^aJ^s, -^>fh:^n^^) 140 

[0 2 8 0] ?^cfit5. mm^TT^m^M^. m^<o3 

«^iS>. iSmm. iftp^pK. i«^&ffi<±<^7/i-;??^-^«E 

tta^ iUT. mm) c 

[0 2 8 l]»:{;i. r<^:^«IEL*^<r)S5gra-fe>^^ 
IfeB^-r^^. ^T. 13 3 2(0 (1) {ii^-fci: 51-. 

12 0. 1 7^^TJ^KW^^««l 2 1 

^JI^figLfcS. >5^-hte^]^l 1 8^?i^^L. -co}i\:l 
MO S T F T 1 . 2 <D>>*— VMM 115 o - T a -g- 

tJSniy^^V^ft^fftllJ:^?!^^^. ^ycMOSTFTlO 

(^^k iy y ^ V^) 13 7 ^«i^C V D^^O^ffi^fi* 

— hm m^tiy y ^^/^-fbi^ y =» i^mmm) i 3 e ^ 

MfiSi^^o /^^^:^yl^:f^X*<DRT A (Rapid Therma 
lAnneal) jsQiS (0iJx.{^^^ 1 0 0 0 3 0 S?) tCj; 



•±5o 

[0 2 8 2] »:i^T% El 3 2 ( 2 ) (ci^i" J: 5 M 
OSTFT 1 oy — ;^/KW>'^s MOSTFT2iO 

^a$o.^Mt^&^Tofcm. m3 2(o o) i::;T^-t-cfc 

9 CI. 1%S i ADA 1 OP^/'^^'i?^ y >'i/SU«»lffl:7^ 

h y yy7:7^stJ53i^y^v^ftt*ftwct'9MOSTFT 

1 O K W V-milirMOS TFT 2co>r— bmiSS: 1 % 
S i A 1 iE«Sl 2 8"CS«&b. f^^tCMOSTFT 

i<Dy-;^mffit> r<7>afii{;:Sjg^$*T.^ i%s i AO 
A 1 ;e)>b^cf^y-^^-<:/Sr?i^^-t-^o -^UT. 

y^^ym^t^^v^^^mmm^) i3o^?i^^L. mos 

TFT 2C7:) Kl-'-r VgCtOSM{t^^Tl/\ MOSTFT2 

K l.fz^ytU<Dmm 1 3 8 ^J^^ir 

[0 2 8 31 El 3 2 (4 ) iZTT^irX 5 1-. ^ 

1 3 2mRXfmm 1 3 4. 1 3 5 ^mf^ir^bo 

[0 2 84] m^(ommmW}^^-wm(OT ^y^^:/^ 
y^mMosTFTTb^:^i^^tix^(Dm-^nm=^> 

ffiMOSTFT3623j-vStt. «aai»<fct)^ttfeEL3S^l:: 
STFTO^fi. V^;55^«LTmagffi;05^fc>OS 

;6S/J^ § I /^)ii5ig^£:s:T* K ^ :/ ^ ^ mm l,c h m^ib^ 

S IHI^W^ ^ X. t> ffiliT-fe 5o 

[0 2 8 5] ;$:^0^lrg-:5^.^T±f^ J: 

/^VT^9hSthm<. CMOSlHlK1S^t«r«g<i:#3^f0 

ttv-y =i>TFT^3l^i-^r t;65T?^^o 
[0 2 8 61 fj:^. ±iSl;i*5V^T> (G) ^^^ffi 

EL®. Wfe (B) ^^^aiELg. (R) ^t/tm 

mELm\^^fl^tl. 1 0 0-2 0 0 nin;?(w?^^i-^ 

[0 2 8 7] ^ffiEL^l::ji. H^S 
-To 



[0 2 8 8] f^-i6. I§1 3 1 (B) ^7:)5^i=-^C:fol^T. 

D^-m^mm (lepd) tLxm^'r^:itt^x*^ 
^ (jiUT. mm o 

[0 2 8 9] <^mEium^<ommmn>ms 3 
(A) . (B) {z^-rxoi^. ^com^^mii\^xri\'f. 

>/ffiMOSTFT 1 trnM^mmmMOSTFT 2<D^- 
b^-t ^^^-^H 1 7, y — 1 2 O^tJ^KW-f 
JUcl 2 lz55?i^^$:ttTl^5o -^UT. ^-h^iSiBRl 1 
8±(c^— hmm 1 5. :^^t5Kl^-<^-®^±^:: 
y— ><.m«l 2 Z^O'Kv^-O'Seil 2 8, l3l;65Ji^ 
J*$iX-Cl/^5o MOSTFT 1 cr> KW^^tMOSTF 

T2<o^— vt\'t Ku-i'>'S«i 2 B^irx^xmu^fh 

x\r^^t^\^. UOSTFT 2(r>Y\^^:ymM\ s 1 t 
Ofp^iiljte^Jl^l 3 e>^iV\.X^-^y<i^^Ci}m^^fh. 
t^o. MOSTFT2C0y— 2 7»:3::#«EL* 

^^MO S T F T 1 (:i LDDU^m^ i.X>^^ ly^^i^f 

i^^i^±^m^xhx^\ 

[0 2 9 01 «-MO S T F Tliite^M 130 TS:bh.. 

1 3 2 13 3. 

(l^i) I4l>i5?l^^$ 
Ml-*a<^»fii (2SS) 1 4 2;^5±®(c^^5^tt 

[0 2 9 1 } rcoMiit<^:fi*«EL^/T:a5J:i. ^^EL^ 

>t^;i>liS^^ifefflMO s T F T 2 CO y — ;^ tr^J^^ti'. 
^^:^^(D&mi 1 1 co®lc^S^«$tLfc^«il 4 4^S 

^mo xo\^mmi 4 i^m^x^. ±m{::f^mi 42^ 

mm\.xmm^. fSfe«3tW«ELlFi5Sr?l^^ 

ftf^tr^Si::!^^ (m-i^r^A^) 1 4 l^-^^Z-t^v- 

4 2-e^iti-^(^T% ^^;5><b^mE L^rfat-M^/S^^ 

Ai-6r ^^#tw^®^Slfco[^11i 4 2{cj:(9gSjhUT 



(D«5t«?y I x'hmux'^m^w^f\^x\i^^tL}f>. m^x 

'^^) o ^fz. 4 l^tt^l 4 2\cx^ikm^m'' 

mi^^(ox\ ^mcx^mmELmm(ommmt mm 
y/u^y-(o^mE Lm^^m^6:<i'^^x^ ^<ox. 

[0 2 9 2] ^^c. ^mmUWya\^mZ3 (O (OXo 
\:i^=7 y^-^y^^U {^^^. nmt^^J^^) 140 

lasi 4 oli. t6ig:ffl<oge^bv-y ='>'Mi 4 3 (rtui^y 

[0 2 9 3] r<50:^«EL9R^iOSiag7^a-fe>^S: 

tftp^-r^ . ^-r. 3 4 ( 1 ) tc^i- J: 0 (c. 

120. "f-^ly^P^^l 1 T&tJ^KW^'S^l 2 1 

Jfe^i^l 1 S^m^V. Mo-T a^^<Dy^^<y^V >' 

wO±trMOSTFT 1 . 2<7)y— hSfiii 1 5 

^Jg^b. f^^tClMOSTFT 1 O^- hm^llC^JiK^ 

^t>m^:7;^ h y y^^:7^^Utin>;/^>^>/ftiff(cj:0 
MOSTFT2(D Kl^-O^m^Sl 3 I'RXJV 

bj^ (^^-ftv-y ^>^xm^ti^v ^^^^mmm^) 1 3 

e^^f^-t^o /^Dy^'7>'>^^'CORTA (Ra 

pd Thermal Anneal) (0'J;ttf. i^J 1 0 0 0*C. 1 

0-3 0$» \zX^s -Y:^>'aAbfc:=ap-V y T^jW4&S: 

[0 2 9 4] »:i^r% m3 4(0 (2) tc^i-j: 
ffl^';*- y^'^y>(RXJ^:^y'^:yii^&m^xr>}AOS 

TYT l<oy — y^/ l^n. MOSTFT2<0</— 

ha50,«MltSrtTofcf^. 13 3 4 CO (3) 

(d. i%s i At) A 1 ^o;^z^•5/^^' y >':/^l^t/»lffl:7 

b y y^^:7^Rt>*nivy^>^:/S»|rJ: 19, MOST 
FT KOYu-O'tMOSTET 2(0^—Yi:l%S i 
At) A 1 iEHl 2 8T-SJg?L. IH^JdMO S T F T 1 60 

y—y^\z.m.U-^fi^ i%s i At) A 1 ;e)^b?'^^y-;^^ 

=^ y^ly^^V^\Z. X t) MO S T F T 2 y — P^tB^O^M 

tt^ttv\ I To^(r>y^^^y^ y vt^^^t/en^^^;*- h y 

y :7 -< 2iT>*:ai !y ^ V^a^tC J: t) MO S T F T 2 <0 



[0 2 9 5] *l^X% MS 4<D (4) (c::^^-*- J: 5 ± 

5t;::Wffil!^3fe® i 3 2^&t>mffii 4 1. 14 2 

[0 2 9 7] m&^ytmmELmi.^i^'^^^t^m^m\^^ 

2) jji^fe^^feWJlsfT^fe^ M;;^ (8-tKo 

^v-^v-y y) A (A 1 q) ^ 

3) m^m^mn. i, 3, 4-:t^i^x^ry-/i-mm 

f*: (OXD) . 1. 2, 4-hyT:/-/i^«^«^ (TA 
z) ^ 

4) Ptffi-Cfe^m^aA^fi. 4 e V^^TOttVBiSS: 

10:1 (m^it) (O'^y^^i^i^M. :m^^(0 
1 0--3 0 nmJi: 

r/U?::i'>A: D^^M. (ffl[fttiO. 5-1%) -g^^fO 
1 0 3 0 n mW- 

So 

[0 2 9 8] m^mmu^m^-r^i^a^s m&mmu^ 

hi^i^^ v. CC 1 ^:>?f;^o:/7X-^^ 

So rCO^t-. :7;i- h Uv?;^ fCDTt-fiT/L-^::^!:?^^ : 

10 2 9 9] Wfe^*^«E Lm^^^^it^^ 

1) 7t^-/u^mmn. T^^^Thit^m mx.\s^ hyr 



3) m^w^m\t. 1, 3, 4-:r^-y-c^Ty-/i-^iS 

W (TAZ) .1, 2, 4- h y ry-zUK^Wc (TA 
Z) ^ 

4) |^11T^5m^'JiA^{±. 4 e VUAT«^tt*^BSI»ifc 

10:1 (JS^it) <0-^i/;t>v'e7i^ : ffl'&i&CD 
1 0~3 0 nmJ? 

T/U^:=.'>i^: V^^J^ imminO, 5-1%) ^^<0 
1 0 — 3 0 n mJ? 

So 

[0 3 0 0] m^mmn^T^^'t^\^\^. m&mmn^ 

5'^>'i/-ei*S-CfeSffi^^^AS<:0T>'^^^!>A : y^ 

i^s^^is^j-^^^b-g^^^ati. jj^-/u^A®60 1 Tomm 

mmx^h:^^^^mmtv. W:JL.mx±m\:im^-r^m 

— hbfti^j: 5f-i-So :i<omc^ m&m^n-^m&m 
[0 3 0 1] ^^c, m&^^^mE Lm^i&'A^it^m 
vfz I rommmm±\c. mm\^xm^mmm\cx^ 
y -/uT ^ v^^ftc. T y — /ur ^ y =^-^-. 3?« 

2) 5Sfe«3tW3|sfT-*>SEu (Eu(DBM) 
3 (P h e n) ) ^ 

3) m^mmmit. 1. 3. 4-:^=^-y-v^T>^-/uK^ 

«s: (OXD) ,1,2, 4-hVr:/-/i^mmi*^ (TA 
Z) ^ 

4) mmxh^m^mxmi^s 4 ev^:xT<Ditvmm^ 
^'t^itnxi¥btb^<otmii 

fiSJ;tt^. 10:1 (H^it) : ^-&^<^ 

10 — 30 nmi? 

TyU^^e^A: y^r^A (iSlg^JiO. 5-1%) ^^(D 
10 — 30 nmJ? 



[0 3 0 2] ^^mmu^m^^^ia^. m&mmn^ 

[0 3 0 31 m4<^W^<?fl^^ 
;*:KJScDJi?^ji. *^0^^m#ScttSS (:7>f-/PK:x^ 

^/i^a:^) 'r-f;^:7'WSfi (F ED : Field Emission 

Display) \Z.mmVfch(7)Xh^o )^T(:i-^(D«ig0y ^ 

T/wy- hSMOSTFTSrigfflL"Ct J:i^;i^ti-ir9 

[0 3 0 4] <FED*0«igfl?iI I >I2I3 5 (A) . 
(B) , (C) tc:^-r<t5t^. rcD^g^^J ucJ:ti.f^. 
;^7;^^c^S«l 1 l±lw. ;$:^0^{;ig<5».NT±^Lfc 

^'K{-<tor. iy iP'mMo STF T 1 tmmm 
mmMo s T F T 2 (dv— h^^'^^/i-mm 1 1 7 , y 

2 0^t/KW>'^^l 2 l:dm^^fvXl^ 

^ LT. vmmm 1 1 s ±t;i>/- hmm 1 1 

Ku-O-Uffil 2 8;55?^^^tbTt/^^o MO S TFT 1 
(Oh^U^l^t MO S T F T 2 b ^ K l^^ t^MM 

1 2 8^:^^b■rS^iS$i^T^/^5^:*^w. MO S TFT 2 
oy — ^m^ll 2 7 irt^fr^lcffiig:]^! 3 e^^LT^^-r 
y<i^^C:d>m^^tl. MO S TFT 2<^ Ku-<>^ 

®«1 2 l{±^O^TiFED5S^(OFEC (®#SctB;t; 
y- K) lc^-r®iS:$ix. :y^^«l 52 t UT^ 
tfeUTl^^o i^. 5/^:xi/^MOSTFT}C}iLD 

vu^m^vxy^^ y^'^'S^^i±\^±^m^xi,x\^\ 

10 3 0 5 1 #MO S T F TJ^iifelicM 13 0 XMt^fh^ 

tw\-un^:ixm-n:mxmi&m<o^mmistmi 5 1 

J^^^th, ^-MOSTFTi^ffioTl^-So FEC(;i*5 



1 5 3:65?^^^^^^. Ml-m x n ^ ^> ^ ^cE^i^i- 

^/ci^)(?^M P ^^-^^ J: 5 tc, jffe^JKllS. 13 7. 
1 3 eRlJ^l 3 0;d5^'?>?-:=^>^^/*tL. CI <7)±ffitrti'/ 
-h?ie^l±ibmffil 5 0;55|J«^:h.ri^^o 
[0 3 0 6] ^fc, rOFECi::??^rS]U-r. /■<:>':^/^ 

5 5nt<D^tti^i 5 esrry- Ki: LT^^^U/:: 
^^;^SS««OSffil 5 7>5SS9:i^ bttT*5!P. FECt 

(Dmn-mM?^\^^n^tix\^^^o 

[0 3 0 71 Z(Dmi&<OFEC\Z^i^^X\i. ^-h^l% 
;h.^c^^fBttv-y =^^-1^1 5 2±(-^:^^ixfcnS^^ 

5 2^i. ::^3fSr^ 1 0 0 n mJiU±) (7) 

±(Cn5!^MfBttv^l^ ^^li^lKl 5 3^«l«CVD^(;i<t 

oT^S^-^t^i:. ro^^fa+^v-i; =i>'^l 5 3li* 

[0 3 0 81 ttoT. ty^J'^^iSpj^^^^b^^jr^SScmM 
[0 3 0 91 ^Z::, -r-<TO^Sb^T- (r 

**l5c ) (o±.n\^r—:^WSt<r>^mMm^i 5 1 Cr 

t^^JSiSfK^fl> -^'-f^l^ttJUS^l 5 0 tf^C^tJtSf 
(Nb. Ti/Mo^) . [^i:X^T'?T^^-t-^^X^± 

tP^;05ct^^ ) f)m^^thX\^^^(DX. Kk(0 {1) ^ 
(2) 0*iJ;S^^#^r t:ds-e#. iSfpKs S5^«tt07 

^^/UK^^ v-g ^^y^^^ ;;^y W (FED) gHSrH 

[0 3 101 (1) %^M^P^\zh^iS:^fi^=^^ 1 
5 3;6-b»Cti5$tbfcS^{-J:fr)jE^:^Wb$ttTjffej^S 
±{c:^-y-s^T>y7^U, ^coiEm?^;65iffilic®Tic:fe^M 
OSTFTd^^^^S^^^Jf^^L. wOR^^;^^e>?i 

^^y^m.^L<omitt^n^^o MOSTFT± 

<oi&mim\^^m»mmmi 5 i^ir^^\^xr-:^mm^m 

(03111 (2) 1 5 Zf)^htk\^^ritzm.^ 

MOSTFTCO^^T*— h^-V^'-t-zl-f^fCimT-. lETLT^^^ii 
y — i^^miiSir^^t^o b;6>b. MO S T F T±co#feiS: 
^{Cli^JSiiS^fiSJKl 5 l;e>s?^^$tl.Tl/^'5<0-e. TFT-- 
<0%Xmtm±^tl. TFTOffi&f^^T^fitti^lSjfel^o 



[0 3 1 21 ^J^tc, Z(DFED<omit:fi=''^:^i:mm'^ 
St. ^T. m3 6(0 (1) d^-TJ: ±i^LfcX 

MO S TFT 1 irMOSTFT 2St)^3i^ 5^^®tSctCT 
[0 3 13] aci^-e. MO S TFT 1 . 2(0^— h^^ 

83^:5X10 atoms/cmco K—Xg 
-CK— tfi^iJ^L. lxiO*'atoms/c cC^T ^"fe: 

[0 3 1 4 1 2fel^T% 13 3 6 CO (2) tr^-r<t 5 t-. ^ 
fui^Ti b 8 2Sr-^X>J^tcLT. ^^-^AXJi-Y :^ 
> K— e>':/?fetc:J:!9MOSTFT 1 . 2^oy — >^/K 

>'^^t/^ ^ ^®«^IC#|>r 7 9 >^ 1 X 1 0 
a t oms/cm^coK— XS-CK— t'^'i/b. 2X1 
O^a t oms/c cOK-t— SSt-K^U. V— 

^m^-t^o MOSTFTKC (1- 

5) X 1 o'^a t om s/c c<0 K-t-— SlftcOLDD^ 

10 3 151 m3e(D (3) id^i-ct 31 

(0y;t»^ 1 O^a t om s/c c) Jg:-^ b:^«*ai C V D 

8 ^W-r S n M^^efat^iy y = 1 53^1~5Mm 

1 5 9RXJ^:^'7 111 ±f^fi n ^T^/u:7r ;^-> 

y 3 1 60^1-5^ mJ?t::?i^^-f 
to 3 1 61 »:l^T% ms 6<D (4) tC;^'fJ: 5 t-. ± 

m\^ftmm AH Ammm<07i^m^>^im. imi^^t^m^ 

[0 3 171 »:i^T% ms7(D (5). {d^i" J: 5 :^ 
J:l9MOSTFTl, 2^0'j7'- hm<Sl 1 5. MOST 

FT 1 (o^- hmmi>:imt^^ti^^-h'7'^ i^^m^ 

J*U/h^. /NCiy>-^>^r^}c:J:^RTA (Rapid Ther 
raal Anneal) ^ST* K— tr^V^ ^ tufc n ^^t>* p 

J^^^E&t^^b^it. MOSTFT2(Dy— 

>^ XN- 5/ y V jfe J: § M o - T a -g^^^ <0 W^ttik JR 

■eMOSTFT2toy — XSSl 2 7^t5r — ^^T^^' 



m^) 13 6 ^mj^-r^o 

[0 3 181 ^^^X\ m3 7(D (6) {Z^-t X M 
O S T F T 1 O y — J^/ K W >^SB&I>*MO S T F T 2 
(T^'^— h^O^Mtt^^TV>, MOSTFT IcoKt-'-O' 
i:MOSTFT2tO>5r— h^l%S i A*)Alia«Sl 2 
8*t?^»Kb. f^^{CMOSTFT 1 oy— >^mffii:-^(^ 

y-y^izmf^^ti^y-:^y-<>i 2 7^j^^'r^o c 

omt::. :7;*--^ >'^;if>i^4^TM 0 Ot:. 3 O^J-OtK^ 

[03191 l>:V^r% ID 3 7 O ( 7 ) tr^-t* J: 5 tw. 

-z-^— =1— hJ^ (^^fbv^y ='^/:7;^;^>'^ >iyy >5r— 
h ;5^/mb V i 3 o ^Mf^ Vfz 

Vks GND^-r ^'O^Pt^ m37(r> (8) {c^i-j: 
^^'^ V^\^m\^mm\ 5 O^^M^g^Bci^l 5 1 Sr 
Nb^^^o^^;/^Vi/T-?l^^b. IE{:im^»cm;<7y- 
ra^^Mttbr^^ ^yiJ' 1 5 3SrKt±i$^it. ^iEUfc 
:r7X-^3^tittaiAHA4!QiS07k*^fSttffi (ffi{4>fk7k 

[0 3 201 "^^(oy ^—ju v^3 

(FED) ^Stts ^<36-^hy tyiJ^;^i:r:J^y^-r::/-^ 
hi; m^Jicmm^a^ (Field Em 

itter) ;^tf>' y -/^, >^ 

Sv^y ^V^i^ M I M h:^^/W=c^ iy^, 31^—7 

tj^ST-^^o ^m-^V') y^::^mm\^. XY 
-7 h y 5/iJ':^twiajiJLrc>^^— /u ^^^T WSr 1 

Tj^^noo X. T^T'^y'^h]) lyi^^mm^-t. mos 

TFT^O KW VSl5«r?g^$tt}^c:3i^ ^c^i^SfcttSSJfESr 

crir;:^;6Sii^Oi^ y =3:xL S I 2: =2 ^z-^^X/U^icD-C. 
:7>r— /l-K^^ ^/v-a >^7^^^XWjlji22(e:^$g/cC*a;S 

K«:«i*ffitciSjEcvD*?(Cct •p«®tto#^*SSv'y = 
mB^cvu^co^m^Eimt^G 3ox:tm<. isv:^ 

i. c r^<Oi^Jlo:*y-Kmait««^4co^3S*av'y 



[0 3 2 11 *«Wtc:S<5i/^T?i0fi)cS*T.3t 

(D L C : DiamondLike Carbon t t>W 5o ) StStcP^^V 

^ ^ LTS ® t;: Mi^o iM] a Ji^iK ^ ^-r ^ i^^ fsfb^/ 

(EXT. I^lt) o 

[0 3 2 2] ^fc. loOM^^^aJ^O^^ 5/:5^^«^ 

FTi^SM-rtttf. ytt x:locoMOSTFT:d>iSfettU 
rt». fi&C)MOSTFT;d«Kif^-r'5C0-C. 1 oOiii*^ 

MO S T F T td^ol ^Tm^W:^--::^>^^a<^MO S T F 
T{iPp1JS?5:(<^;6^ Sm^^jv-a— h L/cMO S T F Tf*i^ 

[0 3 2 3] <FED<D«i^^JII>ia3 8 (A) . 
(B) . (C) \:i7f^'tXb\^. z,(oWmUi\^Xkh\l. 

t/fflMOSTFT 1 ^m«fEi^«jfflMOSTFT2<?:>^— 

b^^^-^/u^^i 1 7 , y— 2 o^u^ Kw^ 

>'^«6l 2 1 ;i5?l^^^ttTl^^o ^bT. y-hi^^M 
1 1 8±tcy- hm«El 1 5. y-:^^tJ^KU'^>^^i3S 
_b{;iy->^mfill 2 7fi:t^Kv-Y>-mflil 2 8 3&5j|^^$ 

^^Tl^^o MOSTFT 1 O KV^^^^MOSTFT 2 
(O^-YhytYXy^iynMl 2 8^^LTgJgE^ixTl^ 
MOSTFT2 0y-;^ffl:111 2 7 ircDrasd 

MOSTFT2(OKW>'^«?l 2 1 ti-^<O^^FED 

3tl^oFEC (m#«cm;E7 y- K) ^;l^-C3giS:$*^. 
5: 5 2 t urrnHfeLri^^o i^. ^-r 

[0 3 24] #MO S T F Tfi^&JK 130 T-ai^:>tL. 



i:l^-*tW-T[Rl-X®T*g|Jttffl<o&JBigaKJKl 5 1 
^f$,^th. ^MOSTFTJi^aoTl^-So FEClCio 
l^Tfi. ^^Sfiv-y =3>'i^;a^b?i5^5: ^yt^'^SSl 5 2 

±{zm^nm=^ ^^y^tta^n m^f^&^y-f -y^ k 

■f-^fc^s^oMp^W-r^ J: te^l^l 1 8 . 13 
7. 1 3 6jS.r>*l 3 O;^^/'^^ — :=.>'i/$;h.. rcO±ffilC 
fi>/- bSltabb^ffil 5 0;dSffi«$ixTi^5o 

[0 3 2 5] ^tz. Z(DFEC\:iMl^l^X. y<yi>^<^ 
/H 5 5#^0«)t#:i 5 6SrTy-Ki: bT?1^^jcLfc 
:^^;5^Sffi«<OS*gl 5 7;d5KJtbttT*5«9. FECi: 

(Dmn^M?^\ci^n^tix\^^^o 

[0 3 2 6] wt^lg^OFECJi. 'i^- h 51 ^ tfcS 

1 5 o<DMPTic:»i. ^^m\::m<^\^^xm^^tl•ft^^^ 

fattixy =«>-lKl 5 2±t;ifigg*4x^iiS#^*Satti/>f 

^ikm'r^»m(omikmm(o:^^ y^t \^xmMir^o 

iy^<OTmtfJ:^0^f^ffB^iy}) 5 2 

fl. ;^3fa^ (i/W>'i^^X^l 0 0 nmW±) co^v 

nS^JfeSi4iJ^>fir^>'mi 6 3Sr«*jKCVD^{cJ: 
oT^^^iir^i:. r co^Jfe^ti</-f •V^>' m 1 6 3 

So 

[0 3 2 7] t^^or. ^y^^'/i^^'SlK^i^^^'jrSSJfSctti^ 
X;h^fzi^\C. ^comf^tm^Xh^t^f^C^ =^%yi$r 

[0 3 2 8] ^fz. -t^xcomW}^^ (zti{a^mmm 

(o^m.mmm\t\ b §i # tts bs« 1 5 o t m cu^ 
(Nb. Ti/Mo^) . m\:^Jimxm&'t^t3:m± 

(w, MOSTFT±(0*fe&^ICi&JRiKa$Kl 5 1 S-Jg^S 

LTT->^m{t5:{c:^t '^^-i^T ^y':f&±tt^-^mt 
Jfct?. 2/^®^Jf£<?5^*iSrB*lh-e^. ^fc. MOST 

FT±(omm:m\^^mmmmi s m^m^^tux^^^iD 

X\ MOSTFT^(Dtt?<^tm±^ins MO S TFT 

-7 ^'-jx^V^^yi^B^f^i :^:fi^-< (FED) 

[ 0 3 2 9 ] rcJOF ED<7)Mat-7'nir;^$:tft^i- 

^t. l§13 9£0 (1) tr.Ti:-rj; Ptd. i^bfcX 

MO S TFT 1 ^MOSTFT 2^l>*ni$ y^^m^T 



[0 3 3 0] ^!fcl^-C% MOSTFTl. 2<0>ir— h^-v 

-Yy^^'S 3^5X10 atoms/cmO K— Xfi 
t: K— t'^i/L. 1X10 a t om s/c c OT^-fe 

[0 3 3 1 ] i5fei^T% m39<o (2) i::^i-<t :7 

^'K-lf^-^/ffit^lcttJMOSTFTl. 2toy-;?^/K 

v-YviFS&r;^^:-^ y^mmm-^ytiy? 9^1x10'' 

a t oms/cm'<0 K-Xg-eK-e>-i/L. 2X1 
O^'a t oms/c cOK-^-«S«-S^L. V-:^® 
i|6 1 2 0 . K l^-Y 12 1, =i^^y 15 2^ 

[0 3 3 2] Jf5cU^T% El 3 9 CO (3) \C^-rXo\Cs ^ 

m:iiik<Dm^ti^v ^>'mi sBRxy^^v:^^^! 1 1± 

VJKl 5 2S:i^-Kfrn*S*gStt^-l''V^^^K]Kt^3i 

^ ^^'^^^i 6 3^Ji^*i-5d^ ro^. (CH 

^'PHg^iiSa^iPbTS X 1 0 -1 
X 1 o''a t oms/c c n ^^^^dPat^:/^ 

KKl 6 3 100 0 — 5000 nm\Z.m^'t 

ST^/t't^T^^^'i'-V^:^ KJ^l 7 0;55^^^$ti/S;6^ 
Ct7:)T^>'^:7r KiKfiD LCJK (Diamond 

Like Carbon) ^ t>i/^t?tbSc 
[0 3 3 3] 2fel^T% 9(D (4) l^7r:i-J: 5 t-v ± 

:^>'/.fir) {-<tl9. T^^i-:7T;^i5^-i'-V^:^mi 7 0 
=i>'K^) 1 1 s^m^ir^o ^(om^s ttl^AHA^ 

iJ'^^-V^v KKl 6 3(?5T^/^:7r ;5^^^>«r5S7c3i>^^ 

1 6 3 ^?i^^-t-So Z,<Dm7t:=^y'=^>Vi'^m\^^K> s ^ 



:jb\ ±ISOttjgCVD&t5AHA^SfiiS^^t^-e*f 5 

[0 3 3 4] ?kl^-C\ 0 4 0 O ( 5 ) 5 fC. 

/-^^/^ y ^'i/ifetClctSMo-T a-g^^^Olt^tt^JSCl 
ct *:)MOSTFT 1 . 2coy— hm«il l 5, MOST 
FT 1 <D^- hmUlCjgJg^^ixSy- h^^V^?!^^ 
:^--y<-=i- (^^bi^y 1 3 7 Sr?e 

^Lfc^. /Ncry>--7>y^lr J:SRTA (Rapid Therma 
1 Anneal) MST* K- f^i/S t^fd n S^t/ p S^jafife 
^Stt'fbLfcg^tc:, MOSTFT 2<Dy-;^SR^Mt*f^ 
{C>^/N"^:y<$^ y ^^fetC J;5Mo -T a-^^^tT^Rffcttife 
JIT^MOSTFT 2 0y — ;5^«ffil 2 7 RXJ^T — :^ ^7 ^ 

mmM) 1 3 6 ^w^^-^^o 

[0 3 3 5] 1^14 oc;o (6) td^-TJ: p {c, m 

OSTFT l<Dy-:^/KU>r >'«FI5&t>TVIO S T F T 2 

(oy— ^§l5co*^^j■^^f^^ mostftiokw> 

i:M0STFT2O^'— b«rl%S i A!9A 1 SaiSI 1 2 

l^^tdMOSTFT 1 <^y— ;?^««i^^<7:> 
y— >^^c^^$i^5y-;^^><>'l 2 7^m^ir^o 

[0 3 3 6] »:l^r% l§]4 0(^ (7) \Z7r^ir^0\^. :^ 

VII 7 j^/m^tiy y =^ ^-ssiK^) 1 3 0 x^ft 

*T-4 0 0^. 3 0^<D7K^^tRUi^>'^—^m'r^o 
^LXm40<o (8) \Z7r^-rX^{z^ y-hSltttJLS 

IS 1 5 o^^mmmi^i 5 1 bis^mcorc^/^>':/ 

1 6 3^^l±l^ii:, ±x^<Dmm AH A^m(0:i^mmf^ 

(^s^4^b7klS-r3^>^*if) t^^^ y-::^i^i/i-So ip 

t). ^^>'/^yyx>' (Ti/Mo) 
(Nb) ]KSr»m^5'^>':/?ffi-e<?:>!:7=ii^> ha^ty^^'^ 

mx<r>^:r.y ^{bi^y ^^^J^f^iC F^^ 

SlSO^J^fitty-r'¥^>'KlKl 6 3Sr 

«4geAHA^sLT^ y-^>^:/b. j^^^oajw^^ccdfl 

^*tej3KAHA*IiS0JKta07k*5>^/7KSliS^/fStt 

[0 3 3 7] /cC*3, ±iS(c:i3V>T. ^S§fatti/-r-^^>' 
KiK 1 6 3 Sr^JKi-^^. 'ffiffli-SlSJlsi-:^;^ ^ LTOj^ 

^j^^bTK* 

2) r"fe'^i-'>'. ry u>'^oT-fe^v:^^jS<b7K* 



3) zn^i^^, y^ntfu^^, ':/^\y:y'^(Dir\yy 

9) h il p«^/^T^>^. h y m^/i^T ^ ^'^coT ^ vis 

1 0) y^y^T^ ^m. :^m<om^m^<oy^ 

[0 3 3 8] ^fc. fl?iJx.tfr 

5?^. y>^. »t^> mm. x>m. ±u>^. y 

[0 3 3 9] ^ScD^ljfgO?!^^ 

[0 34 0 J ^-r. 1^1 4 (1) 
>-i^;;^^co-^j;iSSl 1 i±\z, :/7X-^CVD. ftfejK 
CVD^{cJ:t). nSof&^jjSfsi^v^y ^Vj^? A (1 
0 0-2 0 0 nmj?) ^Jg^'T'So rco®^. "e/i^y 

19 20 

-^1X10 atoms/c ca^^-^ir^o 
[0 3 4 1 ] iSJi^UT. T^^X-rCVD, M^CVD^ 
i ^Ofe^^Sttv-y 8 0 A (2-5 

«i^C VD^f::<J: t). p^otej^^^attv-y =j 8 

lA ( 1 0 0-2 0 0 nml?) ^B^i^^o :i(Om^, 

19 20 

1X10 —1X10 a t om s/c Ca^^iir^o 
[0 3 4 2] 134 lO (2) {ci^-f J: 9t;i. X 

3 5 (®?>fbv'y ^^i^K, ^>fbv^y ^^-iK. ^miti^v ^ 

m^ti^ y ://^>fb:i^ y >'ffi®M^) Sr 5 o - 

100 nm^tC^i^fig-r^o 

[0 3 4 3] -^ur. rosKSiT*. *^0j<Du— if-r 

t). i&Si^^fBtiiXy =i>^JK7 A. 18 OA. ISIAO 
^#:Sr#*SSttv^y ^^'i^?. 18 0. I8 1t;iacg^ 

[0 344] ^Sfcl^-e. 1214 2<D (3) {Ztt^-T X O iiC ^ ti 
^^->^iteigcBl2 3 5i^l^*UT:7;*--^>'i/;^;<4'. 4 



1^ ( I TO (Indium Tin Oxide) . I ZO (Indiiun Zin 
c Oxide) ^) 182Srl00— 150 nm/^tcjgj* 

< \.WmM 183^100 — 1 50n mff {C^^^S-r^o 
[0 3 4 5] /jr*3. ±IE(O{g;5R3fef0l4v^y ^i^iK? A. 
1 8 OA. 18 1 A{C, SiJfSbyh t IrHSI-N i , S n 

18 20 

t*0«4g£7t;^^igfi. 0yx.f^ 1 XIO — 1X10 a 
to 3 4 61 *:|lliSo?i^ffi«c:J:;5*|®m?fe(i. 

[0 3 4 7 ] s^^,^L\v&^fz.'^^'^(o%m.<onm^\ts 

[0 3 4 8] fl«J;ttf. ±aiLyt»«KCVD. ^^X-^C 

[0 3 4 9] ^fc. ^tj^^^cD^^^ (§11^-^/1 

STFT{cjffji*t><7)-Cft>a;5^ ^^^eA^^C'by-Y:?^— 
a) . ia«S. ^>'y:^^>^;^/^t''o5®)SJ5E^*^8^t;i 

[0 3 50] 

■c% (1) - (1 2) J;i7r:i-S^3Srftffi?ai:S:d^#b 

[0 3 5 1 ] (1 ) ^m^^^^^^cx 15 ^tiawis^^ 

^ tL/c ii5 ttl;^/ U V fl/S:0^ D U V u— fF- ir- ^ ^ 



[0 3 5 2] (2) *^0^Ol^-if-T^->'l-Ji. ±HE 

««wiiffi^i-:5cDr% ^at^^*-e#. 

10 3 5 31 (3) U-^-y^^->r:=^'^Vyj\^\Z^^^^n 
[0 3 5 4] (4) t^MmmmmVVXi^XRXJ^DVV 

m$^mmW^^X^^o MOSLS lo^ 

/^b-r. iSttSM. iSp"ne<D/'^>r2K-^Ls I . cmos 

[0 3 5 5] (5) ^iSS^ft^SIUVXti/iStr/DUV 

if— tf— ;^^-^:::^>'i/t"5/^ 

LfcSStd if — ^ — ^ -V ^ 
(^JxiJ^lmX im) ^mmN\xr=^-;i-'t^:Lh-f)^x 



[0 3 5 6] ( 6 ) 0^«a?i^*^*S^B-e3tii5I®3^^^^it 
V— if— |5iS2Y AG (Nd : YAG ; ^:^v^':>-ASs^D 

[0 3 5 7] (7) ^igi^&^^UVXti/&t/DUV 

u— if— r:=i— >'^r*fi. 0y;ttfT^/^>'T>^^>y ='>']K 

C05tBilK^^O?i5t/^2 0 0 — 4 0 0 nmKS^ffiScl-ai 
fflb. SSffi;^*-ftg(^i^-if--K'--^88St^^WIM-efe 

[0 3 5 8] (8) *^^{:iffil^^3tiftS3St^S9UVX 

fi/<S.t5DUVi^-1f-|:i. S;*:^Kt#^«*?^3t^^$^cD 

(DI^l^2 0 0 — 4 0 0 nm&:^^ffiic{;i31l±ib, 'Si^t) 

— if-t'-A,q^.M;6>^|g^<eSo 
[0 3 5 9] (9) Mtc, fiSMu— if-^^«a<^. e:^ 
fz \'X'IE')jmmtS: if S * \cM^mm LX u-if- 

[0 3 6 0] (10) mx.^^. ^ 3 3 

%:mmiRrj;f?t&^^xf^^it^^t^ t^\z^ mmc^s 

1 0 6 4 nmCOS:2lc&<^#^*Mv-if-tr— A, Xti 
m 2 l^m^(Ot&M 5 3 2 n m<^Wti^i6S U-if- fcf- 

XJi'^o.^^5feilSi^-if-ii'-^&t/'5j^jtj6av- 

if-l^-i^(D?!S'g'U-if-^BP,MUT. ffiS^^fat^^^ 

;$5S^Tfc5o X. £*^S^m2ii5Ii^S^^^T-r^c:r^^ 

[0 3 6 1] (11) ytMm&^mv vxnyRi^D u 

VU— if— T:=^— v'UT-m&M (2 0 0 — 4 0 ox:) Til 
[0 3 6 2] (12) hy^^-hm(D^^J:h'r. 7f.h 

:3r-v y T^m^co^'^^B^^mi^Ji^xn^f^^Bi^^mw 



^)VY^^v'^B^^^ '<:^'f>^^ (FED) SB. i^li 

a. ^3t^-<5^-m^3£a. ^-fe^^i^^-s^fi. ccd 

[1114] 1^. Ma^>^DirP^^xmWMl-^i"»fffiiaTfc 
[1217] n. I— -i^'-T^— /u^to^BoSfflJSlBSBfffi 

[Ell 01 \^—^—T=^-')^m(o'&m.<o^m<o^u 

[(Ell 2] ^^>^^*-^C0M0STFTOJKagSB 
[(21131 1r1. ^>'7^^:^^fOMOSTFT(?:)i^3g^ 

Bo«tBfrEi-efoSo 

[1114] 1^. :^^;^>5^:^^OMOSTFT<^Mig33?fi 
[121151 1r]. if— T::^— /^^<Ote<^?^IK^^^ia 

iB&^®(2i-e^^o 

1121 16] 1^. -if— T^— /l->^o^Sfi<^M0iJOtR{B& 
1121 17] [r1, U-if— T=^-/^fflOSfiC0flfeefy(^«|B& 

112)18] 1^. ix— if— T^— /^.^o3^BOte^J(7)tSIB& 

»r®l21T*fc^o 

imi 9] ::^^0^co^2O^iS<;5?i^]^{wJ:SLCD<^» 
3g>^nir;j< :S:Xm)iMt^^-r^®l21-efe^o 

[1212 01 M5^:rcr-fe;^^xi^li|lt:::^'fl^S!2ir**> 

[1212 1] IrI. Mat7^Dir>^^xmWSt::^-r^®l21T*fe 

So 



[12)2 2] IrI. LCDO:±*|s:coetBSv-^T^7 
mi21T*fe5o 

11212 3] P. LCD(^^ffi[Hl?§[2|-CfcSo 

112)2 4] (p). LCD(?Dte<7;)M3gyo.-fe;^S:XSIilw^ 

-t-^®i2)-efes. 

[1212 5] IrI. Sf5t>^Dir;?^$rXailB{-:^-t-»f®El-efe 

'So 

((212 61 IrIv LCDOMOSTFT^^®;^-f»f®l21 

-efeSo 

[1212 7] LCD<0*fe<^«Sig::^o-fe;^SrxmilSlc^ 

[12)2 8] IrI. ^/^:7;t:3it*<$':^'>^>'U^ft^IJi§^-rS 

[12)2 9] (^. #5@^M?i^iK^^i"««IB&^&f®l2]-C^So 
[(213 01 1^. LCD<Dflll(^jBiat>^D*ir>^^xmmt-^ 

[12)3 1] ;*:^|^om3co^JS(^?i^^lCj:S^«feELl^ 
^^fio^ao^ffilDKIE) (A) . f^Sffl5<:062::#cWfM(2! 

(B) mjmmMmm<o'm^m (o t$>So 

[(213 21 <ftr«lEL*7j^Sfi<oSi§:7'D-fe;?^SrX@ 

)ll{:i:T^-rP^Di(21T-^^c 
[E13 3 1 [rI. tecT^^mE L^^^fiOS^(r)^^(H3?§ 

(21 (A) , is!s§i5<Dfc:^»f®(2i (B) ^x:^nm^mm.n 

(D»fffi(2) (c) r*^^o 

[1213 4] 1^, ^:^EL^^^S-75Stig7^D-fe;^«rXm 

llit:i>r:i-»f®l21-efeSo 
[B13 51 *^MO||4O^J£<D?g^{cJ;^FED(0i? 

^(ommu'&m (a) . Pis^cote;H:»fffi(a (b) st/ 

I^SlF15(^)tt»fr¥ffi(21 (C) r-feSo 
[1213 6] 1^. FED(^jKig>^nir^^xmi(SlC^i-»r 

®(2i-efc5o 

[12)3 7] (^. ffii3&>^c'-fe^^xmiKl-^i-»rffil21-efe 

So 

[(2)3 81 Ir). tet^F EDC0^i^O^ffilH]S^I2) (A) . 
n'^^<0^-X1^'mm (B) S:t/(^Sg=l5<^«tBS-^ffiEl 

(C) T^feSc 

((213 9] FEDOSSagT^n-fey^SrXmifiJ-^-t-Wf 

®(2}-efeSo 

[1214 0] (^. SiiS^D-fe;^^xSJilg{::^i-»f®l21-efc 

So 

(1214 1] imM<ow,'^(o%'^<oWym^^^-x^m(^<n> 

Mit >^ n ^ ;^ ^ xsjii{;i^-f »fffil2l -efe So 

[?g^-^CDtJL^] 

1. 61. 98. Ill, 15 7"Stg, 7, 6 7--0 
^fatiJ^fi^^^Btii/!; ^^^^^ 7 A. 6 7A--®5g^^ 
fpttv^y =^>^i^. 7B--vy ^'^-^ffll^. 14. 67. 
1 1 7 -•*?^-^>'^/K 15> 75. 102. 105. 1 
15->$^— hm^. 8. 6 8. 1 0 3. 1 0 4. 1 0 
6. 1 1 8 hteiSJ^. 20. 21. 80. 8i; 

12 0. 1 2 1 • •n'My-;^3![fi KW^'ffiSE. 2 



4. 2 5. 8 4. 8 5--p*^y--;^3^(i KW^-S 
27. 28. 86. 92. 130. 136. 137 

••ite^JK. 29. 30. 87. 88. 89. 90. 9 

1. 93. 97. 127. 128. 1 3 1 • 'Bl^. 4 0 
-1^^:^:^. 4 2—>'Y'P—^y h\ 44-"^J^^. 4 

5. -.-t^-feT"^, 4 6 4 7 5/^$?— . 4 8 
•-^^Ki*:mM. 9 4. 9 6--iErR]K. 9 5-?gB%. 9 9 

:7.f/u<5^^. 100 -^^^j^. 10 0* . 14 
O'-'^yyi^-^y^i^^m. 1 3 2. 1 3 3--^*8^^S. 
1 3 4. 1 3 5. 1 4 4 13 8, 14 1. 14 

2. 17 1-f^fii. i^-hy^ 

» . 15 1-ffijK]^. 1 5 2'"^^ 153-n 
[|g]l 1 

<M0STFTtf>Kii:-/a«70-> 






S^^g^ttv-li riVM. 1 5 >5^yK 156 

1 5 8. 1 6 8-m«WIl£li£b. 16 3-nS^ 
^fatt^^r-^^^^ KK. 1 8 0-- i ^^^fe^^ixy 
Ji^. \Sl"-vm^^^B\^'^')^l^m. 18 2"-SI^® 
H. 18 3-<L^m«B. 2 0 0 "U-if-D K (5t 
m) s 20 1. 2 0 2-#f«ft?g3t^*Sfi. 2 0 3 I — 
if-tf-ix^nX^^Ki^jeit^l?. 2 0 4--;?//W^y 
;^=^-Y-^v';^'r A, 2 1 o--w~if— ^MM. 2 2 
3 -©^. 2 2 4 "^&^^yr-{Tm. 2 3l-« 

2 3 2 -m^^. 2 3 3 -ffiag. 2 3 4-"Sffi. 2 
3 5---*fe&iK 



[1^12] 




[1^3] 



m4] 




O 1-16 ,16 




lOO 



(8) 



17 14 It 17 8 14 ,17 II 17 




100 




22 



23 _ B* 23 



15, 22 




^100 



24<P*) 25(P*)) 1 24(P*) 25(P*H 

20{n*) afrr) ZOfri*) 2Kn*» 

17 15 28 




14 / n / 14 / II . 

20(n») 2l(fr) 20(n^) 2Kr**) 

29{S««D) 29(SArtD) 
3P(G)__( 30(G)/ 30(G) 30(G) 




^lOO 



.1 



24(P') 25(P*)y /24(P^) 25(p*)/ 

20(n*) 2KnO 20tnn 2i(n*) 




48 (ttttma (BC Xi2 AO) 



[^6] 



50 




112] 



C/S : j&tvMt-y3> 




II 4] 



c/S : H*A:^f-i'^'y 




CVD-2SP (faaMSttyy^y^K) 



CVD-3|r3 



17] 



(1) U'-^—\f-'M.(n>:^-^^:=^>^ 



201 %\(n^Wm 203 MTM^ 




204 ^>/^•y>t-^;^1^^r^>XrA 



i 210 ^-f*-t*-A 
210A 202 m2<D^mB 

200 k-t*-o*;f* 

(0»l;t<iNd:YAG(lO64nm) ) j 




210 l^*-t*-A (C?IJ;ttf355nra) 



7 ^SgStt^yayns; 



< ; ' 



(<?(x.li355nm) 


.X 






210 






--7A 
^1 « 


















210 — ^ 


^1 







■210 



-210 



210- 




204 ir>^V;-^Mirt>;^fA 



-210 



210 I'-f'-t'-A 



J ^7A 



(2) S«<D;^7^?^7'&y fcr'-f^it 



ims] 



201 203 iBJimVt 




210A 202 ^Z<Ot^mM 

200 V-r-ovK 

(^J;t(lNd:YAG(l064nm) ) 




204 ib>A';>-^Mtm7i» 



210 k-f'-f-i»Ck-f"-t*-A(W7Ltf 355nn) 

7A ^SaseB^'fev'D^i'J^ 



210- 



210- 



210- 



D 



a: 



204 *'jt"^'y;^-^'X^rti^^TJ^ 



— 7A 



-210 



i)*7;^£t^(*IIx.{llO0OX lOOQnn) 



-210 



204 *>AV;/-Wtti'XfA 



-210 



210 v-r-v-k 

^7A 



m9] 



(1) mi^mm (^-i-'-^a-^m) 



7 i^^{tm- 



-210 W-f'-t'-A 



202' ^1*^ 



206' n*tt^ 




A A A A A A 



"1~ 



AAA 

I W 1^ — 205* 

S (;Nprv7i^?'«) 



(2) ^sffi^fgffiisfe {.-^)v^\--^-%t'^^m 



7 iSSftffi^v 



-210 



'210 



7 \ V. 



(b) (c) 



.7A rwr^^yJavK^? 



206* 





^ ^>|^|^AAi^| i A /^ 



■205' ^ 



207' 56S^i^7y7" 



f^&itmti (c) (b) -» (a) «5l|gtr. 



110] 



(3) mi^mm (mm^^fb) 



'210 M-'-t*-A 



206' ;V* ^ A 



205' f^SL 

A' . A A mm) 



202' ^^-fe 

207' ^^W'^r 



(4) #a»1S!Rj* (-^^v-f^u— r-3ti5:^) 



i-210 



7 ^Sfb^^ 



-210 



Mio v-f-x:-k 



206' 



(b) (c) 

^ 't:_205' S! 



2061 



7B tgiitflt:z.tti|t?^»«t 

7A nil'7T^->!)3VK^ 



^ O 



202' Xl^-S- 



A A A A A iHmd 

^ ^207" aSS^i^^r 



feS^k^ri (c) -» (b) -» (a) roWir. iaifeSYttFS^fift^tcoMi/xS. 



[@1 1 ] 



1 



m 



IS 



9° 



e 

3 lO 









C 


a 


(M 


CM 









T" 



CM 


HI- 










o 

CM 






T 








k 







< c 

2 



i2 



Eg " 
o 



i § 

CO <M 

O en 

CO ^ iO 





B 




c 


a 




CO 


(O 




CO 



00 

o 



■eg 



B 
c 

eg CO 
to 



< c 

.. to 
■a o 



- m 



t -H- 



[mi 5] 



235 W^itn^yB (SOnmJi:) 




235 



7 i-^bua(0±^^(^ 



(2) £:@Pn:4a 



II 7] 



200 ^^mik^m 

UVXrtDUV 

^ — ■ -1^ 



210 i'-r-t^-j^ 




234 

■204 UVJii^DUV 
"211 




234 

208 7^ \ "7A ^S^SJSStt*^ft^#Bg 
1 



(1) m^mn 



200 7til5P)6^P 
UVXJiDUV 



210 M^*-t"-A 




231 

204 UV3?:^i:DUV 

-211 



200 5fefSPJlS3EP 



^® ' 1 ite^itStS 208 7.T^J' 



210 Hh--f-i 032 SfiS^ff 
® ® W® 211 



* 



'TiTl I I / ' V ) ' I I ii 

O GJOOb 00(0000 

208 xf-^* 7A <afiii|iSS#*-ilj[ft:» 



204 UVXIlDUV 



232 



[@1 8] 

(3) m^hmrnm'^ 




1 



[mi 9] 



12 0] 



(1) k \ \ ^ 



^61 



iEIS^tt <UV) 3{.afi«^tt (DUV) U—tf-T--;H=J:* 

fV 2'P - 

^ ^ 



^7 



r67 



^67 



(3) 



'-SI 
37 ^58 



67 ^68 



f 1 1 yiy J T 1 1 lit nv^ f t ■ ■ lit M 1 mVt ^ 1 t i. » 1 ■ > » 

^1 ^61 



67^ ^75 68 67 ^ 68 67. ^5^8 




79 AstXiaPM A^(XUP*l 78 

i I ; I I i i I * ( * 



^61 67" 6> 6:7 6'7 




(7) B3 3. B2 
80(n* 




61 67 8rin*j QQj^^j "67 84(P*I "tecp-n 
(8) 75 




^* 801"*?^ Bl(n*) BOln*) Blln") e^ip*^^ 85lp1 



12 21 



[IS]2 8] 




93 




[^2 1 ] 



m2 3] 



>86 




M/roSTFT 




87, 92 



(in 




(12) ^infc-rftj««> 

OOCn') 92 100' 93 92 




X ■■8l(n*? 




im2 6] 



(A) 87 75 68 



(B) 




68 67 89 




K>4 103 102 



8087 67 ip6 ^75^1 ^3 



(C) 





im2 4] 



(1) 



I I I I I i 



67 



^61 ^61 



ft/^QS TFT « ;i/T-W:jr^ V ^ D-;i/ 



^61 er 



82 



^82 g7 67 



(3, «7 



61 



12 5] 



B4 ,67 



14) 



67 67 B2 B4 ,67 



61 



(5) 



80 ?2 ai 60 8/» %7 p5 



LDDfp *6I ^1 



BO 75 67 €8 75 75 68 

" ' SI 86 K AT 



(6) 




*6r 



i^jlv^-*? 5TFT o - ^ ^^if AtA' '/ '7. ^ 




im2 7] 

<LCDo*ia:7-otZPO- 3> 

223 



>^23 223 
^6J ^ 



61 



23 




67A 223 ' 

^^61 ^61 
i&jlfi^lft (UV) Xfiaag^« {DUV)U— !f-T--^HC^U 



7 223 




223 67 



12 9] 



(a) 

<I00> 

1 



(b) 

<iio> 

L 



Ooa> 



(C) 

<IOQ> 
i 



(d) 



oil) 



(e) 

<iii> 



(f) 

0OO> 

1 



0M> 229 



[1213 0] 
<LCD.f) «!i£ro-e ;l7d-4> 



>224 



.224 



|67A 224 /OTM 



m,^n (uv>xttjM^ttcDuv>u-if-7--;n=j;y 

67 224 ,67 224 

^61 ^61 



[f^3 4] 

rFT I TFT 2 

115 118 131 >I36 



118 137 



(I) 




I20 117 121 121 117 I20 Ml 
*^W^r 115 Its |?T 131 

.(37 




115 
127 ISO 



131 136 




13 1] 




[f^3 2] 



[^3 6] 



(I) 



(2) 



(3) 



(4) 



TFT I TFT2 
US U8 l?7 IJ5 J3r 




721 120 117 121 III 
^^•^ 115 I IB t27, . 115 137 




120 117 121 
127 130 J29 13-727 136 „jj 



121 Nil 




I20 117 121 iia 120 117 121 'ill 
128 

1341 130 05 136 ,132 




(I) 



I59j'll7 



Mil 



TFT2 X-^-'^^ft^^^, 
rB9 ^H7 



(2) 



M7J|2I^^9 




152 MM 

160 i^'^v'flt n^'fMd6lt>'Jti»'^ 




121 I20 II7^I2C 152 ill 
I2f 152 ©3 ,158 




[1213 3] 



(A) 



Vdd 




TFT2 



i42 




[IEI3 5] 




13 7] 



13 9] 



TFT i.2/)Y-i-*SF4i'-^-^'5^>^«x,itrAea. 




I20N17 121 ISO 117 121 



120 117 120 117 121 





I20 117 121 



117 121 



(8) .^e )37 136 

I27..J51 




152 '•U I 



^i59/ll7 — ^ 



(I) 



^isny fit r 



P9 ^117 




152 Mil" 



(3) 



J 59 



I20 117 ^2/ 120 117^121 152 Ml 
121 132 J63 J68 



(4) 



1^ 117 118421 120 »7 ^ f f'^ \ 



[^3 8] 



(A) 



TFTfroT 



A A 4 . 



TFT 2 

S2 



CO ,15 

120 121 
Si Gi Ot 

TFTI r 



FECI ^ 3 4---m 
□ □ □ □ □ 

□SQ □ □ □ 

□ □ n. 




.I50 
163 



156 -^^'4 155 A-^ 7/ /'t/ 




///////'/ A^^^ 



,157 



(B) 



lis I5( l£fiac*'<t» 



/II5 ,130 V. T»37 \ I13C 



154**- 




MOSTFTI 



MOS TFT2 



11} 192 



14 OJ 



14 1 1 



^Q) TFT 2^v-^.T-^l?^viRfl^ 




2IO 



127 i30 (36 





I20 n7 121 120 (17 I2( 



( 8) 06 168 

lisavg) / IS3 




(3) 



235 0^^99> 

((I 



183 <l%i^^ 
(81 r% iK^AfB'^'^vJft 



(S2 M(C ^, 



(5l)Int.Cl. 

H 0 1 L 21/268 



H 0 1 L 21/268 



F I 



G 



T 



5 F 0 5 2 
5 F 1 1 0 



27/08 
29/786 
21/336 
31/04 



3 3 1 



27/08 
29/78 
31/04 



J 

3 3 1 E 
6 2 7G 



X 



F^ — 2H092 GA59 JA25 JA26 KA04 KA05 



MA05 MA08 MA30 NA22 NA27 
NA29 PAOl PA02 QA07 
4E068 AHOl DA09 
5C094 AA07 AA08 AA13 AA25 AA42 
AA43 AA48 AA53 AA55 BA03 
BA27 BA32 BA34 BA43 CA19 
CA24 DA09 DA13 DBOl DB04 
EA04 EB02 FAOl FBOl FB02 
FB12 FB14 FB15 GBIO 
5F048 AA08 ABIO AC04 BA16 BB09 

BEOS BF07 BG05 
5F051 AA02 AA03 CB25 CB29 
5F052 AA02 AA06 BA07 BBOl BB02 
BB05 CA04 CAIO DAOl DA03 
DA05 DBOl DB02 DB03 DB07 
DBIO FA06 FA19 jAOl JA04 
JA05 JA09 
5F110 BB02 BB04 CC02 CC08 DDOl 
DD02 DD03 DDI 2 DDI 3 DD14 
DD17 DD21 DD25 EEOl EE03 
EE06 EE09 EE30 EE44 EE45 
FF02 FF03 FF09 FFIO FF23 
FF29 GGOl GG02 GG04 GG13 
GG17 GG19 GG25 GG32 GG33 
GG43 GG44 GG45 GG51 GG52 
GG57 HJOl HJ04 HJ12 HJ13 
HJ23 HL03 HL06 HL07 HL23 
HL24 HM15 NN04 NN23 NN24 
NN25 NN27 NN35 NN36 NN43 
NN45 NN72 PP03 PP04 PP05 
PP13 PP27 PP29 PP31 PP34 
QQ09 QQ21 QQ28 



